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Vol. XXXVIII. Januabt, 1899. No. 159. 

Stated Meeting^ January 6, 1899, 

Yice-President Sellers in the Chair. 

Present, 16 members. 

Acknowledgments of election to and acceptance of mem- 
bership were read from Messrs. Edward P. Crowell, Henrj S. 
Pancoast, Edward H. Keiser, Ernest W. Brown, Francis 
Eawle, Paul Leicester Ford and Charles M. Hall. 

The decease of Prof. Ezra Otis Kendall, at Philadelphia, 
on January 5, 1899, was announced and it was ordered that 
the President be requested to appoint a member to prepare 
an obituary notice of the late Vice-President of the Society. 

The Judges of the annual election for Officers and Coun- 
cillors held this day between the hours of two and five in the 
afternoon reported that the following-named persons were 
elected according to the laws, regulations and ordinances of 
the Society to the offices for the ensuing year: 

President, 
Frederick Fraley. 

Vice-Presidents , 
Coleman Sellers, Isaac J. Wistar, George F. Barker. 

Secretaries. 

I. Minis Hays, Frederick Prime, Samuel P. Sadtler, 

Eichard A. Cleemann. 

PROC. AMBB. PHILOS. SOC. XXXVIII. 159. A. PRINTED JUNE 17, 1899. 
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Carators. 
J. Cheston Morris, Benjamin Smith Lyman, Henry Pettit. 

Treasurer. 
Horace Jayne. 

Councillors. 

(For three years.) 
William A. Ingham, Charles S. Wurts, George F. Edmunds, 

James T. Mitchell. 

(For one year to fill an unexpired term.) 
Henry C. Trumball. 

Dr. I. Minis Hays read a **Note on Penn's Commission 
for the Government of Pennsylvania during his Visit to Eng 
land in 1684.'' 

Dr. I. Minis Hays was nominated for Librarian for the 
ensuing year. 

The Society was adjourned by the presiding officer. 



A NOTE ON WILLIAM PENN'S COMMISSION FOR THE 

GOVERNMENT OF PENNSYLVANIA DURING 

HIS FIRST VISIT TO ENGLAND IN 1684. 

(Plates I and II.) 
BY I. MINIS HAYS, M.D. 

{Read January 6, 1899.) 

On March 4, 1681, Charles II granted a charter, in which he 
made William Penn full and absolute Proprietor of that dominion 
which is now called Pennsylvania, and invested him with the powers 
of government of the same. Penn sailed for America on the 6th 
of August of the following year and landed at New Castle, on the 
Delaware, on October 24. He at once set about establishing his 
government and aiding the Quakers, who had emigrated under his 
auspices, in regulating their affairs in the colony, until in 1684 the 
dispute between Lord Baltimore and himself concerning the bound- 
ary of their respective provinces and the critical condition into 
which other of his important affairs had been thrown by his enemies 
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during his absence in America rendered his presence in England 
necessary. 

He therefore departed for home in June, 1684, but before so 
doing it was necessary to provide for the government of his prov- 
ince in his absence, and to this end, he executed a commission on 
the same day that he set sail, lodging in the hands of the Provin- 
cial Council the powers of government vested in him, and he ap- 
pointed Thomas Lloyd, who also held a commission to keep the 
great seal, its President.^ 

In the Minutes of the Provincial Council it is stated that '* at a 
Councill held at New Castle the iS**' of y* 6^ Month 1684 a com- 
mission from y* Gov' was read, Impowring the Prov" Councill to 
act in the Governm* in his Stead, Ths. Lloyd being Presid* of y* 
same.'*^ 

In the Minutes of 31st of January, 1686, P.M., it is also stated that 
**The commission from y® Gov' to y® Prov" Councill Impowring 

them to act in his stead, with y" memorandum on the back side 

thereof was Read.'* ' 

Neither the text of this commission, northe important memorandum 
on the back is given, nor, so far as I can learn, have they ever ap- 
peared in print. I have been so fortunate, however, as to find the 
original document among some unarranged papers in the possession 
of this Society, and it bears no marks upon it to show that it was 
ever recorded. It seems, therefore, desirable that the text of this im- 
portant document should now be made available to students of the 
history of this Commonwealth, as well as the memorandum on its 
back, which is referred to in the second record in the Minutes of 
the Provincial Council, which was executed on the same day on 
board the Ketch Endeavour just as Penn was about to sail for home, 
and which very materially restricted the large powers he had just 
previously on the same day granted in the original instrument. 
It constitutes another example of what has frequently been ob- 
served, that man's first impulses are more generous than his second 
thoughts. 

The following is the text of the commission : 

1 Minutes of the Provincial Council of Pennsylvania. Published by the State, 
Vol. i^ p. 66. Harrisburgh, 1838. 
'^Ibid. 
^ Ibid., p. 120. 
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Stated Meeting^ January ^0, 1899, 
Vice-President Sellers in the Chair. 

Present, 12 members. 

The death of Major Jedediah Hotchkiss, of Staunton, Va., 
a member of the Society, was announced. 

A verbal communication was made by Mr. "Wadamori, of 
Japan, upon ** A New System of Mnemonics.'' 

A paper entitled ** Photometric Eesearches," by Prof. 
Hugo Seeliger, of Munich, Bavaria, translated and edited by 
Prof. A. W. Myers, of the University of Illinois, was oflfered 
for the Transactions, and on motion was referred to a Com- 
mittee consisting of Profs. E. C. Pickering, C. L. Doolittle 
and M. B. Snyder. 

A communication for the Proceedings from Mr. A. Eadcliflfe 
Grote, on * ' Specializations of the Lepidopterous "Wing ; the 
Parnassi-Papilionidae. I, ' ' was read. 

Dr. I. Minis Hays was elected Librarian for the current 
vear. 

Pending nominations Nos. 1477, 1478, 1480, and new 
nominations Nos. 1481, 1482, 1483, 1484, 1485, 1486, 1487, 
1488 and 1489, having been read, the meeting was declared 
adjourned. 

SPECIALIZATIONS OF THE LEPIDOPTEROUS WING ; 

PARNASSI-PAPILIONID^ . 

I. 

BY A. RADCLIFFE GROTE, A.M. 

(Bead January ^0, 1899.) 

This communication embodies results obtained from a study of 
the neuration of the types of genera proposed in literature in the 
Papilionides. It may be considered as a contribution to phylogeny 
in the group, from the fact that it exhibits the characters of special- 
ization recognized by me in the structure of the wings, while the 
inference is accepted that the more specialized are also the younger 
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forms. It may also be looked upon as a contribution to taxonomy, 
because the differences noted may find their place in generic de- 
scriptions and serve to regulate the extension of minor groups of 
the species. 

I have divided (February, 1897) the Butterflies, or diurnal Lepi- 
doptera, into two major groups, which may be thus defined : 

Vein ix of fore wing present ; not more than 

one internal vein on hind wing .... Papilionides, 

Vein ix of fore wing absent ; at least two in- 
ternal veins on hind wing Hesperiades. 

The characters given above to the Papilionides seem, at least ii> 
combination, exclusive of all other hitherto discovered Lepidop- 
tera. The opposed characters will not exclude larger groups of 
the Moths from the Hesperiades. With the latter the present 
study is only incidentally concerned. Following modern classifi- 
catory. notions, I have given to the names of these two major 
groups of the Butterflies an accepted termination {ides), and I 
would attach to each the taxonomical value of a superfamily. This 
course seems to be additionally warranted if we accept my assump- 
tion that the two groups are not immediately connected, their 
phylogeny distinct and that no nearer blood-relationship exists 
between them. These two major groups of the Butterflies have, 
I am led to believe, developed themselves independently, so that 
the obvious characters which would unite them have been secon- 
darily acquired, and constitute a parallelism in development. The 
absolute character of a primary nature which separates the Papili- 
onides from the rest of the diurnals is the presence of vein ix on 
primaries. The neurational characters, used here to divide the 
Papilionides into family and subfamily groups, are in their nature 
secondary, gradational and recurrent; ii;i other words, characters 
of specialization only. 

Characters of Specialization. 

The first direction in which specialization shows itself lies in the 
suppression of the media on both wings. In this generally ex- 
pressed direction the Papilionides show a course parallel with that 
undertaken by the Pieridae, with the difference that the middle 
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branch of the media, vein iva, becomes cubital ; whereas in the 
Pieridse it becomes radial, as in the Hesperiades generally, with 
the exception of Leptidia, an aberrant pierine form in which this 
branch also becomes cubital on the hind wings. In the Lycaenidae- 
Hesperiadse it remains central, while it becomes radial in the 
Nemeobiidse, as in the Pieri-Nymphalidse. The upper branch of 
the media, vein iv,, ascends the radius in the specialized forms of 
the Papilionides, as in the Pieridse, and does not remain perma- 
nently attached to the cross-vein, from the upper corner of the 
cell, as in the Nymphalids. 

The second direction in which specialization shows itself lies in 
the suppression of the branches of the radius on the fore wings. 
The five-branched radius, exhibited in a generalized state in the 
Papilionidse, becomes four-branched in the most specialized butter- 
flies of the group I have yet examined, in Farnassius apollo and 
its very close ally, Doritis mnemosyne. 

For the rest, the specializations of the neuration generally show 
themselves in absorption, so that I have laid it down as a principle 
that the amount of the specialization is measured by the extent of 
the absorption or disintegration. 

The so-called "tails** to the hind wings in this group are pro- 
longations of vein iv,. They are probably to be regarded as 
characters of specialization, and they possibly had their origin as 
secondary sexual ornaments of the male sex, although now most 
of the females have followed suit. In certain Papilios in which 
the female is mimetic, the " tail '* in this sex may have been aban- 
doned after having been originally acquired. 



• Nomenclature and Homology of the Veins. 

The ancestors of the Papilionides must have exhibited vein ix of 
the primaries, since this is evidently a retained and not an ac- 
quired character. I follow Comstock in numbering the loop at 
the base of vii as viii in the Hesperiades and other groups. This 
vein viii is absent in the Papilionides, where there is no place for 
it. It may have originated in a splitting of vii at base, and not be 
a relic of a longitudinal separate vein. In this case the number 
assigned to ix would be incorrect, but the numbering having been 
introduced, to change it would make confusion, although the vein 
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itself would be homologous with vein viii of hind wings and not 
with vein ix of the same pair. 

The cross-vein between cubitus and vii very gradually fades out 
in the more specialized forms of the Papilionides and finally dis- 
appears. It fades from its base, where it joins on to vii. upwardly, 
becoming a mere remnant in the Teinopalpidse, extending below 
the cubitus. Mr. Quail has discovered a similar slight blotch in 
Anosia, and I believe correctly homologizes it with the cross- 
vein of Papilio. I have found it still more extended in ffeiiconius, 
where it reaches, running a little obliquely downward, to about 
the place where vi would be had this latter vein not faded com- 
pletely out. In my preparation and the original photograph of 
Heliconius this fragment of the cross- vein is with difficulty to be 
seen, and I overlooked it at the time. I also failed to notice that 
Heliconius shows a trace of vein viii. 

The presence of relics of a cross-vein below cubitus in the Lim- 
nadidse and Heliconiidse, homologous with that in Papilio^ does not 
necessarily imply consanguinity between the groups. The hypoth- 
esis has suggested itself to me that the lepidopterous wing may 
have originally shown a series of longitudinal and independent 
veins, connected by a system of cross-veins, and without the pres- 
ent furcations of the branches of the media and radius. The dis- 
appearance of the cross-veins would allow of the contact of the 
longitudinal veins, and probably assist the shifting movements we 
now perceive in action (Proc. Am. Phil. Soc, Jan., 1898). The 
cubital cross-vein would be a relic of these. 



General Classification. 

• 
If we assume vein viii of the fore wing in the Hesperiades to be 
a splitting of the vein vii at base, it might not be held to be 
homologous with the vein viii, occupying the same position, in the 
Sphingides and other groups of moths. This supposition seems to 
me untenable. In the lycsenid genera Aurotis, Zephyrus and 
Feniseca I do not perceive any difference in this vein from its 
appearance in the Hesperiadse. It becomes simply more promi- 
nent and somewhat less strap-like and rigid in the moths. In any 
case, this vein viii, while allying the Hesperiades to the higher 
groups of moths, is absent in the Papilionides and is replaced by 
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what I consider to be the undoubted relic of a true longitudinal 
vein, taking an opposite direction to vein viii, and running out- 
wardly and downwardly to the inner margin of the wing, and 
which I have called vein ix. If the view is accepted that vein viii 
originates in a splitting of vein vii at base, then it might be held 
that this splitting occurred after vein ix had been gotten rid of, and 
that consequently butterflies with vein viii represent a succeeding 
stage in this respect. I believe to have shown that, in certain of 
the more specialized of the Hesperiades, vein viii gradually fades 
out. In the Nymphalids I find very faint traces of it only in cer- 
tain Argynninse. I have found no trace of it in any Satyrid. It 
has vanished in Leptidia^ is present in Pseudopontia^ and, while 
strong in Colias, is fainter in some of the other Pierinse. Certain 
Lycsenidse appear to have lost it, or it is very faint, and this may 
be the case also with some Hesperians, though in this latter group 
it is usually quite legible. Conceding its variability, no better 
evidence perhaps of its power of extinguishment can be offered 
than that it is strongly marked in Libythea and LimnaSy and that it 
is incomplete in the related Heliconius, 

Let our thegries as to viii be as they may, one thing seems clear : 
that no traces of vein ix of the Papilionides have been found in 
the Hesperiades, and that this latter group is held together, as 
opposed to the former, by the negative character of its absence. 

My attempt therefore, to connect the Papilionides with the rest of 
the diurnals, has failed. In my first draft of the genealogical tree 
(1896-189 7), and which is still pinned above my desk, I supposed 
that the point of contact might be with primitive ^ forms, less 
specialized than the Hesperians. These would have all exhibited 
vein ix, which the Papilionides had retained, while the other 
ascending branch had lost it. I reproduce here this sketch, the 
readier since Dr. Chapman, in letters to me, has queried whether 
an analogous scheme might not work. 



12 GROTE — SPECIALIZATIONS OF LEPIDOPTEROUS WING. [Jan. 20 



A 

Papilionides 



B 
Hesperiades 



-A_ 



Parnassiidse Pieridse 



Papilionidse 




Nymphalidae 



Lycsenidse 



Hesperiadse 



The point x is supposititious and, in my original sketch, marked 
with a query. I had endeavored also to connect the Papilionides 
with the Nymphalids. Aside from the major difficulty, the only 
point of similarity I could then find was the five-branched radius, 
which in both the Papilionidse and in the Nymphalids was in a 
generalized condition. To this must be added traces of the 
cubital cross-vein in the Limnadidse and Heliconiidae. While too 
much importance should not be paid* to a suppression of branches 
of the radius now in a fluid state, as in the Pieridse and Saturni- 
adse, stress must be laid on the fact that throughout the Nympha- 
lids the five-branched condition is retained, while in the Parnassians 
we have also a four-branched type, in which the more generalized 
five-branched condition has been very clearly abandoned. The 
only movement I have found in the Nymphalid radius consists 
of a transference of iiij to beyond the cell in the Heliconiidae and 
certain long-winged forms, or in forms perhaps tending in that 
direction, such as Thalerope^ Araschnia^ Melitcea and Euptoieta ; 
while in the long-winged forms, Agraulis^ Dione^ the vein iiij has 
followed suit. A trace of this movement is seen in Argynnts, but 
not in Issoria lathonia. I was also impressed by the fact that in 
the Papilionidse vein iii^ did not attain the apex of the primary wing, 
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but this condition is not constant in the Nymphalidse, and is aban- 
doned in the Satyrids and Libythea, On the other hand, the differ- 
ences between the Papilionides and Nymphalidae are numerous. 
Vein iva, the middle branch of the media, becomes radial in the 
latter, in the former cubital, in specialization. Vein ivj also leaves 
the lower outer corner of the cell in the Papilionidse, and, 
although this position is abandoned in the higher genera of the 
Parnassiidse, still it may have been a primitive one, since it occurs 
now with the more generalized forms. The peculiarities of the 
papilionid wing are very strong, and notwithstanding the discovery 
of a remnant of the cubital cross-vein in Anosia (Danaus) b)^ 
Mr. Quail, and by myself in Heiiconius, I cannot find evidence 
sufficiently weighty to connect the groups from the neuration. But 
while the coincidences allow of some comparison of the Pa- 
pilionides with the Pieri-Nymphalidse, although an affinity appears 
to me to be illusory, it is impossible to consider them as represent- 
ing in any nearer way an ancestral form of the Lycaeni-Hesperiadse. 

Upon the generalized condition of Hesperia too much stress has, 
perhaps, been laid in literature. All the forms of which I have ex- 
amined the neuration seem relatively specialized upon their pecu- 
liar plan of venation, of which the more modern and advanced 
outgrowths are to be found in the Lycsenidse, culminating in 
The da. But all the butterflies belonging to the Lycsenid-Hes- 
perid phylum seem relatively too specialized as to represent ade- 
quately the primitive form of the diurnals. Whatever the primitive 
form was like, the only character in which it may have resembled 
Hesperia y ox the primitive form of the Charaxinse, is that of the 
separation of the longitudinal veins. The primitive butterfly 
may have had separated veins, together with cubital cross- veins, of 
which we find a trace in the Heliconians and Limnads, and an 
anal vein, like the Papilionides, on the primaries. And, perhaps, 
by conjuring up a creature rejoicing in apparently residual fea- 
tures, we might attain to a picture in somewhat like manner as 
Gabriel Max has painted HaeckePs Pithecanthropus alalus europceus. 
But the muse of morphology, as I am now able to understand her, 
abandons me at this juncture, with the unconnected threads of the 
groups A and B, the Papilionides and Hesperiades, dangling down- 
wards into the abyss of Time, kept apart by the presence of vein ix 
of primaries in the one and its absence in the other. 

The object of my communications upon the wings of butterflies, 
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of which this series is the last, has, however, been attained in dem- 
onstrating that modern classificators (I need not recapitulate their 
names) have been in error in intercalating the Swallowtails be- 
tween the Blues and the Skippers. In thus doing violence to 
the characters of the insects, they have separated two allied groups 
by the interpolation of a third, not at all nearly related to either. I 
have further shown that we cannot bring in the Papilionides after 
the Hesperiadse, since this course would break the sequence of 
character which allies the Hesperiades with the higher groups of 
the moths, the Sphingides, Saturn iades, Bombycides (Agrotides). 
H^ do not assert a belief that the Hesperiades have sprung from 
common ancestors with these, but I find nothing in the neuration to 
render the idea improbable. And I am compelled to add, upon 
such evidence as is accessible to me, that I cannot say the same 
of the Papilionides, all connection of which with any of the 
above-mentioned groups appears to me to present a high de- 
gree of improbability. What discoveries await us in the future no 
one can say, and a naturalist can only come to a conclusion upon 
the material before him. 

The notion that the Papilionides are generalized forms appears 
to me to be alike overstated. I lay especial stress upon the fact 
that the hind wings show but one internal vein, whereas all the 
Hesperiades show two at least. How the outer vein has been gotten 
rid of is plainly to be traced in the Papilionides, viz., in the same 
manner as the shortening and weakening of the inner vein has been 
gradually effected, from where it is stout and long, as in Or- 
nithopteray to where it becomes weaker, more curved and shorter, 
in Farnassius, This shortening of the vein is accompanied by a 
hollowing away of the tegument along the inner margin. A per- 
fect parallel in this movement is sustained between the Papilionides 
and Saturniades. More than this : I believe I have found in the 
rounded and full inner margin of the secondaries in Ornithoptera 
an earlier stage of the hollowed margin of Papilio, For this rea- 
son, among others, I look upon Ornithoptera as being a relatively 
generalized form in the group. The ancestors of Papilio might 
have had two internal veins on secondaries, and in this they would 
have resembled the Hesperiades. From this point of view the in- 
ference is irresistible that we should commence our lists with the 
Papilionides. The specialization of the radius on fore wings keeps 
pace with the shortening of vein viii on hind wings in the Parnas- 
siidde. 
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In taking a fresh view of the evolution of the neuration, one is only 
too liable to overlook minor characters, or again to lay undue stress 
upon them. But, if I am correct in my major conclusions, if the 
theory in the main adequately explains the facts, such faults may be 
eliminated and forgiven. A well-founded division of the butter- 
flies into two larger groups, of equal morphological value, must be 
considered as a gain to taxonomy, while it eases the study of the 
waste of butterflies to a hitherto unknown extent. I try to show, 
not only that the Parnassi-Papilionidae belong together, but that 
all the rest of the butterflies are correctly associated in a second 
group. I have broken the Papilionides away, not only from their 
supposed affinities with the Whites, but from their incongruous 
placement with the Skippers also. In the former case I differ from 
Mr. Renter, in the latter from Mr. Scudder. It seems to me that 
light is thus thrown upon a subject on which much has been written 
which must now appear purposeless, while the new course would 
enable us to carry with greater certainty the apparatus of classifica- 
tion along the road of phylogeny. 

Material. 

The authority for the generic names and types which I have here 
consulted, is Mr. Scudder' s Historical Sketch of the Generic Names 
Proposed for Butterflies^ Salem, 1875. ^ regret not to have been 
able to procure information or material of several generic types 
published since this date in the Papilionidse. For specific determi- 
nations I am largely indebted to Dr. O. Staudinger and A. Bang- 
Haas, Blasewitz, Dresden. As far as possible I have studied the 
neuration of the female sex, since here the question of secondary 
sexual character is for the most part excluded. Where the male 
alone has been examined the sex is indicated. Following Mr. 
Scudder' s work, I have omitted to cite the author to the generic 
type. 

Classification of the Papilionides, 

The characters are taken from the position of the veins and their 
condition. These characters are offered by the neurational move- 
ment peculiar to the Papilionides, of which they constitute existing 
stages, and are hence secondary and characters of specialization 
only. They are here amplified from my original communication 
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contained in Miitheilungen aus dem Roemer- Museum, Hildesheim, 
No. 8 (February, 1897). 

On primaries vein iv^ is radial or radially inclined, 
vein iva is cubital. 

No traces of cubital cross-vein .... PARNASSiiDif:. 
Radius four-branched, specialized Farnassitnce, 
Radius five-branched, generalized Zerynthiance. 

Traces of cubital cross-vein TEiNOPALPiDiE. 

On primaries vein ivi from, at or near middle of 
cross-vein; vein iva from the lower outer cor- 
ner of cell equidistant, or nearly so, between 
iVi and iva. 

A cubital cross- vein reaching vi or vii . PAPiLiONiDiE. 

Fam. I. Parnassiid/E. 
Subfam. i. Farnasstince, 

The radius is four-branched, specialized. There appear to be only 
two genera in this subfamily, since JDoritis, with the type mnemo- 
syne, does not seem distinct from Parnassius, with the type apollo. 
These two genera may be separated as follows : 

Vein ivi from radius beyond the cell . . . .1. Parnassius. 
Vein ivj from cross-vein 2. Hypermnestra. 

Parnassius apollo. 

In all the species of Parnassius I have yet seen, vein 
ivj issues from radius, but since in the succeeding group this 
vein is fluid in Zerynthia, the character may not always hold. 
In both apollo and mnemosyne vein iiia arises a little before the 
point at which the cross- vein joins the radius, but, in Hypermnestra, 
at this point. I have been hitherto in error as to the absorption 
of i and ii at base in Parnassius, The lower vein is partially de- 
generate, but distinctly present in both apollo and mnemosyne. My 
figures must be corrected in this respect. This Papilionid feature is 
then retained throughout the group. It is the lower branch, the 
base of vein ii, which here seems to fade away. The upper branch, 
vein i, is united by a cross-vein, according to Comstock, with vein 
ii in Papilio, This short cross-vein appears then to become fused 
with and a continuous part of vein ii, its real base, while all that 
remains of it is the " prsecostal spur.*' This may be the true termi- 



1899.] GROTE — SPECIALIZATIONS OF LEPIDOPTEROUS WING. 17 

nation of vein i, the alternative being that the "prsecostal spur'* 
is homologous with the shoulder veins of the Lachneidse. But, in 
Papilio machaofiy it is the base of vein i which clearly shrinks, vein 
ii being strong and continuous. In Parnassius the prsecostal spur 
appears to emerge from vein ii, and the cross-vein has become 
absorbed. 

Hypermnestra helios (6^). 

Characterized by the extreme diminution of the humeral cell 
of secondaries, which is so reduced as at first to escape notice. 
The position of vein'iiij shows an advance upon Parnassius ^ while 
in that of iv^ it lags behind its ally. Else the neuration of the two 
generally agrees. 

Subfam, 2. Zerynthtance. 

This subfamily must take its name from Zerynihia Ochs., 181 6, 
because Thais Fabr., 1807, which is the older title for the same 
type, is preoccupied (Scudder, /. c, 279). Not observing this, I 
originally used for it the name Thaidince. No other author, so far 
as I know, had* proposed this division of the Parnassiidse, which in 
itself seems a natural one. The Zerynthianae are intermediate, in 
the specialization of the wings, between the Parnassiidse and the 
Papilionidae. 

Radius five-branched, generalized : 
Internal vein (V^iii) of hind wings relatively short, not 

reaching anal angle Archon, 

Internal vein (viii) of hind wings reaching anal angle : 
Hind wings without special prolongation of 

vein iv, Zerynthia, 

Hind wings with slight special prolongation 

of vein iv, Luehdorfia. 

Hind wings with a long ** tail '* to vein ivj 
and also shorter prolongations to veins 

Vj and Va Armandia, 

Hind wings with only a long *'tail'* to 

vein ivg Sericinus, 

Archon apollinus, 

A character of specialization is found in the shortened and 
bent internal vein of secondaries which follows the inward 
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curve of the margin, as in Parnassius and the Saturniades. 
This character is probably more recently ^.cquired. The neuration 
else shares the main features of that of its group. The humeral cell 
is narrow and reduced, the lower vein (base of ii) being weaker. 
On primaries vein ivj springs from the cross-vein. Although the 
pallor of the ground color of the wings suggests the preceding 
subfamily, the pattern of ornamentation (on the value of which for 
taxonomical purposes I have been insisting upon for more than 
thirty years past) is distinctly Zerynthian. The discal blotches 
are intermediate between the bands of Zerynihia and the spots of 
the Parnassians and show the origin of the latter. The subter- 
minal red-marked fasciae are like Zerynihia, Archon may be re- 
garded as a generalized form of Parnassius^ showing the origin of 
the latter from ZerynMa-Wke ancestry. 

Zerynihia polyxena. 

The material examined shows 'that vein ivi is in a fluid 
state. In a female this vein leaves the extreme upper corner 
of the cell. In the male it has passed beyond the cell and issues 
from the radius. In a female of rumina, figured by me {Mitthei- 
lung a, d, Roemer- Museum^ No. 8, Taf. i, Fig. 2), it leaves the 
cross-vein. Not only this vein varies in position, but also vein iii„ 
which is further removed outwardly in the specimen in which vein 
ivi leaves the radius. Sufficient material has not been examined to 
gauge the extent of these variations, but it seems unlikely that 
they are sexual. As compared with Archon^ the internal vein of hind 
wings is less bent and reaches the anal angle, the humeral cell is 
a little wider, else the neuration generally agrees. Traces of a 
splitting of vein ii at base appear on fore wings. 

Luehdorfia puziloi. 

The neuration of the female examined agrees exactly with 
that of Zerynihia rumina. Except that the margin of sec- 
ondaries is more uneven, and that vein iv, is produced into a 
short ** tail,** no differences whatever have been noted. Vein iv^ 
leaves the cross-vein. The forms in which vein iv^ is still attached 
to the cross-vein must be regarded as more generalized than those 
in which it has ascended the radius and is thrown off beyond the 
cell. 
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Armandia thaitina. 

Vein ivj leaves the radius at the junction of the cross-vein. 
Vein iii, is well removed beyond the cell. In these charac- 
ters Armandia attains the specialization of Zerynthia^ but on 
secondaries the humeral cell is much extended. Vein ivj of sec- 
ondaries is extended, forming along and slightly spatulated *' tail." 
The extension to vein Vj is shorter, and that to v^ is still more ab- 
breviated. The internal vein reaches the anal angle, but it is 
curved as in the preceding genera, thus more specialized than 
Serictnus, in which it is straight. The long primaries and the tailed 
secondaries strongly remind one of the Papilionidae. The pattern 
of ornamentation and the neuratior> are those of its group. 

Mr. Scudder (/. c, 121) spells the name of this butterfly 
** thaidina,^' but Staudinger (in litt.) gives the spelling which I 
have above adopted. 

Serictnus telamon. 

In this type the sexes differ greatly in color and markings. 
In the two specimens examined (det. Staudinger) it is, strange 
to say, the female which shows the more advanced type. But 
I infer that the differences noted are individual. In both, vein 
ivj leaves the cross- vein, a generalization as compared with 
Armandia, as is also the still larger humeral cell of the secondaries. 
But in the white male, vein iii, leaves the radius before, in the 
yellow, black-striped female just after, the point of jointure of the 
cross-vein. The internal vein on hind wings is straight, and this is 
a generalization as compared with all preceding generic types. The 
prolongation to vein iv, is very long and quite even in width, not 
spatulate. In this genus and Armandia the cubitus shows a slight 
scar, the relic of the vanished cross-vein. 

So far as I am able to ascertain from accessible literature, I have 
here discussed the neuration of all the generic types yet proposed 
in the Parnassiidae. It becomes quite clear, I hope, that the 
neuratiqn assumes a more specialized type in the Parnassiidae, as 
compared with the Papilionidae, while retaining the essential fea- 
ture characterizing the entire group. So far as I am aware, no con- 
tradiction exists to the view that, commencing our lists with the 
more specialized members of any group, we should in this case 
allow the Parnassiidae to take precedence. 
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Fam. II. TEINOPALPIDiE. 

Specialization has carried this family, which consists of but a 
single type, entirely beyond the range of generic differentiation in 
the Papilionidae. The neuration has submitted to changes similar 
to those characterizing the Parnassiidse, changes of which I find 
no more than an indication in the Papilionidae, so that in some re- 
spects it affords an intermediary type. The disintegration of the 
series of the median veins on primaries has progressed far beyond the 
present condition of any generic type in the Papilionidae which I 
have been able to examine. Vein ivj has become radial, vein iv 
cubital, and the latter has abandoned its approximately central 
position and forms an unbroken curve with the cubitus. Thus the 
whole shape of the cell and cross-vein has undergone an important 
modification and the proper papilionid type of these parts has been 
abandoned. The cross-vein is much degenerate across the wider 
interspace which now intervenes between veins iv^ and ivj. The 
wing also recalls in its present condition that of CharaxeSy except 
that iv2 is cubital, while the long furcation of iii^ and iiig accen- 
tuates the resemblance. The cubital cross-vein has practically 
vanished. There is a feeble notch on the lower edge of the 
cubitus and a clouding or thickening of the tegument as far as the 
submedian fold (vein vi). This submedian fold is always stronger 
at base, and, as we shall see in genera of Papilionidae, the 
cubital cross-vein first disappears between it and vein vii, fading 
upwardly. The internal vein of hind wing is continued to anal 
angle and is straight. The ''tail *' to vein ivj is narrow and even 
(9). Studying this type, it becomes clearer how the wing of the 
Papilionidae may have given rise to the wing of the Parnassiidae. 
It may be regarded as a lateral offshoot from the Papilionidae. 

With regard to the propriety of making Teinopalpus Hope a 
family type, there can be no question from the neuration, and 
when we add to this the peculiar structure of the mouth parts and 
body it should remove doubt. For, as I tried to show in 1883 
(Papilio, 3, 36), it appears certain that our categories are quanti- 
tative. The quantity assigned to the Papilionidae is here in all 
respects exceeded. Alone the shape of the wing, a ** superficial*' 
character, remains papilionid, but this is approached by some Par- 
nassians and shared by other Lepidoptera. With regard to the 
name, it has been proposed by Felder to change it on account of 
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its hybrid character. It seems to me safer to keep the original 
term proposed by Hope, the discoverer of the insect, since this 
course avoids all philological discussion, with which zoologists are 
not primarily concerned and perhaps not always competent to enter 
upon. It seems likely also that in the future all rules limiting the 
action of the law of priority upon the published name will of them- 
selves fall from lack of authority, and that preoccupation will 
remain the only bar to the use of the original title. 

Tdnopalpus imperialism 

Radius five-branched, generalized; iii, at or just beyond the 
point of juncture of cross-vein; iii4 and iii, a long furcation. 
Vein ivi radial, nearing radius ; cross- vein between ivi and iv, 
inwardly curved, degenerate. Vein ivj distinctly cubital, con- 
tinuous. Submedian fold (vein vi) indicated, strongly so at base ; 
between the fold and cubitus obliquely placed and faint traces of 
the vanished cubital cross-vein. On secondaries humeral cell 
narrow, elongate ; the marginal veins subequally strong, the upper 
slightly thicker, a Parnassian character. Cell entire on secon- 
daries, vein iVa cubital. Internal vein straight, continued to anal 
angle. 

Contrary to what has seemed to me elsewhere the almost gen- 
eral rule, the primaries appear here, as also in the Parnassiidae, 
more specialized than the secondaries. The falcate fore wings, the 
sharp outlines, while imparting to this butterfly an artificial look, 
remind one of the Charaxinae. The movement of the media in 
disintegration is Parnassian, while the presence of vein ix on pri- 
maries decides at once its position as a member of the Papilionides. 



Stated Meeting^ February 3^ 1899. 

Vice-President Sellers in the Chair. 

Present, 19 members. 

A letter was read from the President announcing the ap- 
pointment of the Standing Committees for 1899, as follows : 

Finance, — Messrs. Philip C. Garrett, William V. McKean 
and Joel Cook. 

Publication, — Messrs. Daniel G. Brinton, Henry C. Baird, 
Patterson DuBois, I. Minis Hays and Joseph Willcox. 
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Halh — Messrs. Horace Jayne, Joseph M. Wilson and 
Harold Goodwin. 

Library. — Messrs. George F. Barker, T. Hewson Bache, 
Samuel P. Sadtler, Albert H. Smyth and Joseph G. Eosen- 
garten. 

To fill vacancy on Michaux Committee, Prof. Joseph T. 
Eothrock. 

Announcement was made of the death of Mr. J. Blodgett 
Britton, at Warrenton, Va., January 19, 1899. 

Vice-President Sellers then delivered the Annual Address, 
his subject being " Electrical Transmission of Energy.'' 

Prof. Keiser made a communication ** On a Liquid Acety- 
lene Diodide,'' which was discussed by Dr. Sellers. 

The Society was adjourned by the presiding officer. 



Stated Meeting^ February 17^ 1899. 
'' Vice-President Sellers in the Chair. 

Present, 11 members. 

Minutes of stated meeting held February 3 were read and 
approved. 

The minutes of January 20 were amended to show that 
nominations 1488 and 1489 were then read for the first time. 

Donations to the Library were announced. 

A letter from Dr. Frazer was read, presenting the obituary 
notice of Prof. E. D. Cope, which was also read to the 
Society. Eemarks on the same were made by Messrs. Sellers 
and Cleemann. 

On motion of Dr. DaCosta, the thanks of the Society were 
voted to Dr. Frazer for the great care he has taken in the 
preparation of the obituary notice of Prof. Cope. 

The Clerk of the Council reported that, no quorum being 
present on February 10, no business was transacted. 

Dr. Hays offered a resolution that a Conversazione be given 
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by the Society at a date to be subsequently fixed, and that 
a Special Committee of seven members be appointed by the 
President to arrange for the same. Carried. 

The Society was adjourned by the presiding officer. 



Stated Meeting^ March 3, 1899. 
Vice-President Sellers in the Chair. 

Present, 15 members. 

A letter was read from Dr. Cyrus Adler, on behalf of the 
American Committee of the Second International Conference 
on a Catalogue of Scientific Literature, requesting the Society 
to appoint a Committee to stuiiy the various questions rela- 
ting to* the Catalogue and to give its counsel on or before 
April 1, proximo. On motion, the President was authorized 
to appoint the Committee as requested, and he subsequently 
appointed Prof. Barker, Dr. T. II. Bache, Prof. Sadtler, Prof. 
Smyth, Mr. Eosengarten and Dr. Hays. 

Prof. W. B. Scott presented for the Transactions a paper 
by the late Prof. Baiir and Dr. Case, entitled "The History 
of the Pelycosauria, with a Description of the Genus Dimetro- 
don. Cope,'' which was discussed by Dr. Sellers and Messrs. 
Wistar and Morris, and was referred to the following special 
Committee: Prof. Scott, Dr. Jayne and Mr. Arthur E. Brown. 

The Society was adjourned by the presiding officer. 



Stated Meeting^ March 17, 1899, 

Vice-President Dr. Sellers in the Chair. 

Present, 23 members. 

Mr. Henry S. Pancoast, a newly elected member, was pre- 
sented to the Chair, and took his seat. 
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Correspondence was submitted as follows : 

From Hon. John Hay, accepting membership in the 
Society. 

From the President, announcing the appointment of the 
following Committee on the Scheme of Classification proposed 
by the International Conference on Scientific Literature, to 
wit, the Library Committee and the Librarian. 

From Vice-President Sellers, announcing the appointment 
of the following Committee on the paper of Prof. Baur and 
Dr. Case : Prof. Scott, Dr. Jayne and Mr. Arthur E. Brown. 

The Librarian presented a list of donations to the Library. 

The report of the Committee on Prof. Seeliger's paper was 
presented and accepted, and it was ordered that the decision 
of the Society thereon be reported to Prof. Meyers by the 
Secretaries. 

Prof. George F. Barker mWde a communication on Hert- 
zian waves. 

Pending nominations Nos. 1477, 1478, 1480 to 1487, 148» 
to 1495 and new nominations Nos. 1496 and 1497 were then 
read. 

The Society was adjourned by the presiding officer. 



Stated Meeting^ April 7, 1899. 

Vice-President Wistar in the Chair. 

Present, 5 members. 

■ 4 

The minutes of the stated meeting of March 17 were read 
and approved. 

An invitation of the Imperial Academy of Sciences of St. 
Petersburg to attend the fiftieth anniversary of the establish- 
ment of the Central Physical Observatory, on April 1-13, 
was read. 

On motion of Dr. Hays, the Secretaries were requested to 
acknowledge receipt of the same and express regret that the 
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time was too short to permit of sending a delegate to attend 
the anniversary. 

The deaths of Prof. Othniel Charles Marsh, of New Haven, 
on March 18, in his sixty-eighth year; of Eichard A. Tilgh- 
man, of Philadelphia, on March 24, in his seventy- fifth year, 
were announced. 

On motion of Mr. Prime, Gen. I. J. Wistar was appointed 
to prepare an obituary notice of Mr. Tilghman. 

A paper was read on * * Specializations of the Lepidopter- 
ous Wing: The Parnassi-Papilionidse, 11,'' by A. Eadcliffe 
Grote, A.M. 

The Society was adjourned by the presiding officer. 



SPECIALIZATIONS OF THE LEPIDOPTEROUS WING: 

THE PARNASSI-PAPILIONIDiE. 

n. 

(PUtes III, IV and V.) 

BY A. RADCLIFFE GROTE, A.M. 

(Read April 7, 1899,) 

Fam. III. PAPILIONIDiE. 

The cubital cross-vein is always distinct, while in certain forms 
it does not connect inferiorly with vein vii, but is arrested at the 
submedian fold (vein vi). This latter is bent downwards to vein 
vii, beyond the cross-vein, in those types in which the cross-vein 
attains vein vii (see Comstock's figure in Evolution and Taxonomy , 
Plate ii, Fig. 2), and appears again within the cross-vein to base of 
wing. In certain forms the submedian fold is continuous from 
base to external margin, and the cross-vein then rests on this fold 
and does not reach vein vii {e. £,, Eurycus cresstda, Pathysa anti- 
phateSj Iphiclides podalirius). The following table separates neu- 
rational groups, and, as far as possible, the genera. The hairy male 
pockets on the hind wing I have not specially examined. In the 
nomenclature of the veins I continue to follow Comstock. 
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I. Vein iiig of primaries out of iii4 beyond the cell halfway to 
apex : 
2. Cell of hind wings disproportionately reduced : 

Hind wings greatly developed inferiorly, with long, pointed 

tail ( ist Group) Leptocircus. 

I. Vein iiig of primaries arises from radius more or less exactly 
opposite to the point of junction of discal cross- vein : 
2. Cell of hind wings subequal, narrowed outwardly by a down- 
ward curve of cross- vein between iii and iv^ : 
3. Vein iiij of primaries anastomoses with ii : 

Hind wings produced inferiorly, with short, sharp tail. . . 

(2d Group) Idaides, 
Hind wings produced inferiorly, terminating bluntly, 

without tail Zetides, 

Hind^wings not produced inferiorly, rounded, tailless.'. . 

Arisbe, 
Hind wings not produced inferiorly, with long, narrow, 

equal tail Faihysa, 

2. Cell of hind wings subequal, not narrowed outwardly (except 
in Iphiclides) : 
3. Vein iiii of primaries free to costa : 

4. Internal vein of hind wings shorter, running out on 
internal margin before the longer excision at anal 
angle : 

Hind wings tailless (3d Group) Eurycus, 

Hind wings tailed Pachliopiera, 

4. Internal vein of hind wings longer, attaining the 

internal margin before the shorter excision at anal 

angle : - (4th Group) 

\PapiUo, Iphiclides^ JasoniadeSy Euphoeades, Heraclides, Laer- 

Has, MenelaideSy Achillides, Orpheides, Nestorides^ CalaideSy 

Friamedes, Farides, Ithobalus, Iliades, Troilides, with the types 

given by Scudder, I am unable to separate by adequate neurational 

or wing characters in a table. They all generally agree, most of 

them exactly except by relative characters so obscure as to be of 

hardly more than specific value.] 

I. Vein iii, arises from radius above the cell and just before the 

junction of the cross-vein (5th Group) Trogonoptera, 

I. Vein iii, arises from radius above the cell and well before the 
point of junction of discal cross-vein : 



1899.] GROTE — SPECIALIZATIONS OF LEPIDOPTEROUS WING. 27 

4. Internal vein of hind wings reaching to anal angle, 

internal margin full and rounded 

(6th Group) Ornithoptera, 

From the foregoing table we may extract the following neura- 
tional diagnoses of the principal genera in the different groups : 

(ist Group.) 

Gen. Leptocircus Swainson, 1832. 

Type: L. curius. 

= Lamproptera Gray, 1832 (preoccupied). 

Vein iii, of primaries arises out of iii4 beyond the cell halfway to 
apex of wing. Cell of hind wings disproportionately small and 
reduced. Hind wings greatly developed inferiorly, with long, 
pointed tail. On primaries the cubital cross-vein does not attain 
vein vii, but is arrested at submedian fold (vein vi). Vein ** ix ** of 
primaries present, as everywhere in the Papilionides. 

The neuration of primaries, owing to the advanced position of 
vein iiig, presents very striking analogies with the Sphingidae, but a 
relationship with this group is absolutely excluded by the presence 
of vein ** ix *' and absence of viii on fore wings. An habitual resem- 
blance to Goniloba and other Hesperian genera is offered by the 
coloration ; this is perfectly contradicted by the neuration which is 
Papilionid. How great must be the phyletic value of vein '* ix,'* if 
it persist in this isolated and aberrant form ! In none of the generic 
types examined by me do I find any probable indications of the 
more immediate phylogeny of Leptocircus, 

(2d Group.) 

Gen. Idaides Hiibner, 1816. 

Type : I. codrus. 

Vein iii, of primaries arises from the radius more or less exactly 
opposite the point of junction of the discal cross-vein. The discal 
cell of secondaries is subequal, but is narrowed outwardly by a 
downward curve of the cross-vein, between radius (iii) and first 
branch of media (ivj). Vein iiij of primaries, the first radial 
branch, anastomoses with vein ii. The cubital cross-vein is degen- 
erate, narrow, and does not reach vein vii. The hind wings are 
produced inferiorly, and vein iv, terminates in a short and sharp 
tail. 
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This term has priority for a well-defined group characterized by 
the junction of the first radial branch with the subcosta. It is also 
marked by the downward scoop of the cross-vein between veins iii 
and ivi on hind wings. The genera Idaides and Zetides are closely 
allied, and appear merely to differ by the details of specialization 
of the outer margin of secondaries. Arisbe stands further apart by 
the rounded, not produced, hinder margin of secondaries. It pos- 
sibly represents an older form of the group. Pathysa differs by the 
frail, testaceous veins, as well as by the tailing of the normally 
proportioned hind wings. In all of these characters, as well as in 
the striped ornamentation, it recalls Iphiclides, belonging to a 
different group having vein iiij free to costa. A further character, 
and one which suggests that Iphiclides presents an intermediary 
type, is that this latter genus has also the cross-vein of secondaries 
downwardly curved, between radius and first branch of media on 
hind wings. The intersection of the radial branches with the sub- 
costa, which characterizes this group, is paralleled in the Charaxinae. 
Nevertheless, I think we cannot regard this common feature as 
indicating more than an analogy between the Nymphalids and 

Swallowtails. 

(3d Group.) 

Gen. Eurycus Boisduval, 1836. 

Type : E. cressida. 

Vein iiig of primaries arises from the radius at a point more or 
less exactly opposite that of the junction of the discal cross-vein. 
The discal cells are subequal on both wings. Vein iiii of primaries 
free to costa. Internal vein of hind wings shorter, running out on 
internal margin before the long excision at anal angle. On prima- 
ries the cubital cross-vein expires just before vein vii. Humeral 
cell of secondaries large, subquadrate. Hind wings subovate, with- 
out tail. 

This group is interpolated in this place on account of the extreme 
specialization of internal margin of secondaries and the shortening 
of vein vii. * Thus the same tendency is manifested here as in the 
Parnassiidae, to hollow out the margin and shorten the anal vein 
of the hind wings. The group is probably a lateral specialized 
branch from early forms of the succeeding and more typical group 
of the family. The genus Pachliopiera Reakirt, 1864, with the 
type aristolochicBj differs very slightly. I regret not to have been 
able to examine Blakeia gundlachianus (columbus, grotei). 
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(4th Group.) 

Gen. Papilio Linn6, 1758. 

Type: P. machaon. 

Vein iiig arises out of radius more or less exactly opposite to the 
point of junction with discal cross- vein. Cells subequal. Vein 
iiij of primaries free to costa. Internal vein of hind wings inwardly 
curved, attaining the margin just before the short excision at anal 
angle. Cubital cross-vein joins with vein vii. 

Except podalirius, the types of the genera arranged under this 
rubric agree in main features, while differing in small details which 
it is optional to consider as of generic value. In machaon the 
humeral cell of hind wings is small and narrow. The praecostal 
spur has a lateral extension. There is a moderate, narrow tail, not 
spatulate. 

(5th Group.) 

Gen. Trogonoptera Ripp., 1890. 

Type : T. brookeana. 

Vein iiis arises just before the point of junction of cross-vein with 
radius. Cubital cross- vein not attaining vein vii. Fore wings 
long and narrow, pointed, entire. Hind wings reduced, rounded, 
tailless. Internal margin full, the vein straight, continuous. From 
the characters of the radius this genus is nearer to Papilio than to 
Ornithoptera. It is remarkable how persistent the neurational 
features are in the group of Papilio, and especially that vein iiig is 
so immovable in its position nearly exactly opposite the cross-vein. 
It must be therefore considered an important feature that this vein 
arises much beyond the cross-vein in Leptocircus, and before it in 
Ornithoptera, In Trogonoptera brookeana it has not quite attained 
the Papilionid position, but it has decidedly abandoned that of 
Ornithoptera. The structure of the hind wings resembles that of 
the latter genus. 

(6th Group.) 

Gen. Ornithoptera Boisduva^, 1832. 

Type : O. priamus. 

Vein iii, arises out of radius above cell and well before the point 
of junction of cross-vein. Discal cells subequal. Vein iii^ free to 
costa. Internal vein of hind wings reaching anal angle ; no anal 
excision. 
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The comparative characters are those of generalization, so that 
Orniihoptera presents features which the rest of the Papilionides 
have probably abandoned. In the same way I assume that the 
species of Eurymus {^Colias Auct.) have passed through a Megan- 
ostoma stage, and the entire extant Pieridae an Anihocharis stage, 
in which latter the Radius was five-branched and generalized. 
There is a strangeness about Orniihoptera^ suggesting a separate 
origin. This disappears with the higher forms of the Papilionides, 
which have come to look much like other butterflies. The remain- 
ing generic types may be now gone over in review. As far as pos- 
sible I take the generic titles in their chronological order. 

(2d Group.) 

Zetides sarpedon. 

Agrees with Idaides, except that the secondaries are bluntly pro- 
duced inferiorly and are without a tail. Vein iv, lies somewhat 
nearer iv, at base. In both genera the excision at anal angle is 
long, owing to the produced wing, but vein vii is not relatively 
shorter, as in Eurycus (3d Group). Zetides appears more special- 
ized than Idaides, The differences are small, but may be consid- 
ered as of generic importance. 

Arisbe simiiis. 

Agrees with Idaides, except that the secondaries are not produced 
inferiorly ; the outer margin is rounded, without salient projection. 
The anal excision is shorter. The position of iva on secondaries is 
more central, and this appears a more generalized form than either 
Idaides or Zetides. 

I am indebted to the kindness of Dr. Karl Jordan for material of 
this species. Notwithstanding the differences in shape of hind 
wings, these three genera are undoubtedly phylogenetically nearly 
related. The veins are opaque and strong. 

Paihysa antiphates. 

Agrees in one essential neurational feature, the fusion of the first 
radial branch, with the preceding genera, to which, notwithstanding 
*' superficial '* discrepancies, it may thus be distantly related. The 
cubital cross-vein is attenuate, and does not reach vein vii. On 
the secondaries the position of iv^ is nearly central. Vein iv, is 
produced into a long tail, not spatulate. In shape of wing this 
genus resembles Iphiclides, as also in the slender, transparent 
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veins, and in the striped character of the ornamentation. It prob- 
ably occupies an independent intermediate position. The colors 
in this group, brown and greenish yellow, are peculiar, and, in 
preparing the wings in the usual manner, they are persistent. 
Paihysa has striped wings. In Arisbe the bands are indicated by 
scattered blotches. These latter are gathered into a single series of 
interspaceal spots in IdaideSy on the primaries. These spots 
coalesce and broaden into a band, which also obtains over the hind 
wings, in Zetides, 

The coincident characters of Pathysa and Iphiclides allow of no 
other conclusion than that the two are somewhat nearly phyloge- 
netically connected, notwithstanding the fact that in Pathysa the 
first branch of radius joins subcosta, while in Iphiclides it is free. 
Assuming that the Second Group contains younger forms, we might 
have in Iphiclides a type representing a stage through which Pathysa 
has already passed. But Iphiclides and the members of the Second 
Group are in one character more generalized than Papilio and its 
immediate allies, /.^., the straight internal vein of hind wings. We 
have probably to do with divergencies from a common stock in 
different directions, in part retaining characters of generalization. 
It is sufficient here that we show that Iphiclides and Papilio 
constitute totally distinct genera, having probably a different 
immediate ancestry. And it remains a possibility that the 
fusion of the first radial branch with subcosta is a more recent 
feature, here engrafted upon a wing in other characters representing 
an older type than Papilio, Thus the Idaides group may be a 
lateral branch, thrown off before the tendency of the internal vein 
to curve and shorten on hind wings was developed. And to this 
branch, as represented by Pathysa^ Iphiclides podalirius and allies 
may be related. In respect of the curved inner margin of the hind 
wings, Papilio machaon and allies are more specialized than 
Iphiclides, 

(3d Group.) 

Pachlioptera aristolochice. 

The shape and neuration of primaries agree exactly with Eurycus, 
except that the cubital cross-vein, while narrowing inferiorly, ap- 
pears to reach vein vii, forcing the submedian fold down to the 
vein. On secondaries the humeral cell is smaller and vein iv, ter- 
minates in a spatulate tail. Veins ivj and iv, are not so near at 
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base as in Eurycus, than which this form appears more generalized. 
I do not doubt the validity of the genus. 

(4th Group.) 
Iphiclides podalirius. 

Compared with Papilio machaon the veins are more slender and 
transparent. Veins iva and ivj on secondaries are nearer together 
at base. The internal nervure is straight and the margin fuller on 
hind wings. On primaries the cubital cross- vein is slighter and 
does not attain vein vii. The discal cross- vein is downwardly 
curved on hind wings between iii and iv^. The humeral cell is 
larger than in Papilio, 

By the free first radial branch this genus agrees with Papilio and 
the other genera of the group. Otherwise it is more nearly con- 
nected with Pathysa antiphates, and its generic distinction as com- 
pared with Papilio is beyond question. The straight internal vein 
of secondaries is a character of generalization as compared with 
Papilio. 

Jasoniades turnus. 

Agrees very closely with Papilio, The humeral cell is larger, 
the tail shorter and a little spatulate. The internal vein is curved, 
as in PapiliOy with which it so closely corresponds as to make the 
propriety of its generic separation doubtful. The two forms appear 
to belong to the same immediate phylogenetic line. 

Euphosades troilus. 

The tail is a little shorter and spatulate; otherwise this form 
agrees so exactly with Jasoniades that I find no distinguishing 
character whatever. Belongs to the same branch and group. 

Heraclides thoas. 

The tail is a little longer than va Jasoniades and spatulate. Vein 
iva on secondaries is a little farther from ivj, so that Heraclides is 
more generalized. Otherwise I find no differences whatever. From 
Euphosades I find only the slightly longer tail to distinguish it. 

The separation of the preceding forms, except Iphiclides^ from 
each other and from Papilio seems difficult from the neuration. 
All have the internal vein of secondaries curved and are evidently 
very nearly related, belonging to the same phyletic branch of the 
family. 
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Laerttas philenor. 

Agrees with Papilio and preceding genera, except that the 
internal vein of secondaries is straighter and the margin fuller. I 
think this feature important. The tail is shorter and hardly 
spatulate. While otherwise resembling Jasoniades, the relative 
position of iv, is a little more removed from iv, at base. Appears 
a slightly more generalized type than any of the foregoing, and to 
represent a stage from which it is probable the preceding (except 
Iphiclides) have emerged. 

Menalaides polytes. 

Differs from Laerttas only in that the tail is shorter and broader, 
somewhat spatulate. 

Achillides parts. 

Agrees with Laerttas and Menalaides ^ except that the humeral 
cell narrows a little more outwardly. The tail is a little longer 
than in Menalaides^ from which I cannot otherwise satisfactorily 
separate it. These three *' genera'* appear to be related by the 
straighter vein vii of secondaries. 

Orpheides demoleus. 

Appears nearest related to Jasoniades, It only differs by the 
absence of a tail, and in that the praecostal spur is continued, in 
an even curve, quite to the shoulder of the wing. The internal 
vein of hind wings is bent as in Jasoniades and allies, with which 
it should be apparently associated. 

Nestorides gambrisius. 

Not distinguishable structurally from Orpheides dempleus. The 
praecostal spur is equally continuous, and, although the proportions 
of the humeral cell are very slightly different, I am of opinion that 
no sufficient generic characters can be supplied by the neuration. 

Calaides androgens. 

Agrees well with the preceding, but differs by the median and 
cubital branches of the hind wings forming sharp projections, of 
which that to iv, is, as usual, the longest. On primaries vein iii, 
yields very slightly to the tendency to be outwardly removed, and 
arises beyond the exact point of junction of cross- vein. 

The following three generic types stand rather apart and by 
themselves; There is, except the straighter anal vein, nothing in 
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the neuration to contradict main features in the definition of Papilio. 
They appear, on the whole, to be somewhat generalized forms, 
from the usually straight internal vein of hind wings. 

Priamides pompeius. 

Primaries rounded at tips ; outer margin even, medially hollowed 
out, so that the wing may be described as subfalcate. Cubital 
cross-vein continuous to vii. Secondaries with praecostal spur con- 
tinued to the margin, humeral cell moderate, internal vein some- 
what bent, no tail, outer margin regularly scalloped. 

Ithobalus pofydamus. 

Agrees with Priamides in shape of primaries, outer margin a little 
scalloped. Secondaries with internal vein straight, outer margin 
as in Priamides, Praecostal vein shorter, not reaching margin. 

Parides echelus. 

Primaries pointed, with sharp tips ; external margin even, nearly 
straight. Hind wings with the outer margin produced between ivj 
and Va, scalloped, without prominent tail. Internal vein straight, 
or even a little bulging. Vein iii, arises a little beyond cross- vein, 
and herein is this form specialized. 

The following type seems related to those immediately preceding : 

liiades memnon. 

The fore wings are intermediate in shape between Priamedes and 
Parides ; the apices are blunt, while the outer margin is nearly 
straight. The tailless hind wings have the outer margin very 
slightly scalloped. The venation generally agrees; the internal 
vein of secondaries is straight. 

I have been unable to obtain material of the butterfly *' Troides 
helena L.,*' which Scudder gives as the type of Hiibner's genus 
Troides^ Verz. ZZ^ a generic name which has then apparently been 
wrongly used for the type Ornithoptera priamus L. Specimens of 
^^ PapiliohelenuSy^ received from Dr. Staudinger and examined by 
me, do not differ from Menelaides polytes in venation ; the " tail *' 
is merely a little longer. 

The last type I have been able to examine is : 

Troilides torquatus. 
The neuration agrees in every detail with that of Heraclides 
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thoasy so that I cannot distinguish the two in any way, and I must 
suppose this generic title to be invalid. 

In all these generic types of the Papilio group the third radial 
branch arises just opposite the point of junction of the discal 
cross- vein, with a tendency to remove beyond it. The progress of 
this branch along the radius, outwardly, may be apparently taken 
as an index of the specialization. In the Papilionides there is a 
general correspondence between the movement of this vein and the 
specializations of the abdominal field of the secondaries. The 
bending of the internal vein of hind wings is secondary in its 
nature, has been probably attained along divergent lines, and is a 
separate and well-marked feature in the specializations of the wings 
of the Papilionides. 

The question as to the value of generic characters becomes sim- 
plified when we reflect that there is no criterion, save that of 
quantity, by which we can divide them from specific characters. 
For practical purposes it is well to break up such extensive genera 
as Papilio^ and to do so we must take slighter variations as the 
basis of the division. It may be remembered that none of our 
categories could apparently exist except for "missing links,*' and 
our species thus appear as the momentary results of an average of 
arrested development, with wider or narrower breaks between 
them. This is one of the irrelevant generalities which it is well to 
bear in mind, in order to avoid insisting too categorically upon the 
absolute value of our divisions and terms. 

The generic types above discussed appear to group as follows.: 

Iphiclides. 



Papilio. 


Ldertias. 


Priamides. 


Jasoniades. 


Menalaides. 


Ithobalus. 


Euphceades. 


Achillides. 


Parides. 


Calaides. 




Iliades. 


Heraclides. 






— Trotlides, 






Orpheides. 






Nestorides. 







Systematic Position of the Papilionides, 

The argument as to the rank and position in the system of the 
Papilionides may be recapitulated here : All the generic types in 
the Parnassi-Papilionidae that I have been able to examine have 
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vein *Mx** of primaries well developed. This vein arises at base 
next to vii, runs outwardly and downwardly, in a more or less 
strongly given cur/e, to internal margin. I am inclined to regard 
this vein "ix" as the remnant of a longitudinal vein which has 
become shortened, in the same way as vii becomes shortened and 
bent on the hind wings of the Papilionides, and of which latter the 
stages between the long, straight vein and the shorter curved vein 
are extant. This vein "ix" is opposed in position to vein viii of 
the Hesperiades, which appears as a slender fork to vein vii at base 
and is more or less distinct in the Pieridse, Limnadidse, Heli- 
coniidae, Libytheidae, Nemeobiidae, Riodinidae, Lycaenidae and 
Hesperiadae. I have found traces of it in Argynnis and Vanessa 
among the Nymphalidae proper, but no indication of it in the 
Agapetidae. Where it is wanting in otherwise related forms I 
adopt the view that it has faded out. It has faded out, then, in 
Morpho^ while the cubital cross-vein is persistent. 

While vein ** ix " appears to be a character of a primary nature, 
the hind wings of the Papilionides display two other features, 
which, since they recur in other butterflies or moths, may be con- 
sidered as characters of convergence. These are the humeral cell 
and the single internal vein. The three neurational features of the 
Papilionides together are wanting in all other butterflies, but the 
single internal vein appears again in the Saturniades, the humeral 
cell in the Limnadidae and Bombycides, while nowhere throughout 
the higher Lepidoptera, so far as I yet know, is the primary char- 
acter of vein *'ix*' repeated. The ancestry of the Papilionides is 
not yet made out by the discovery of surviving forms. 

It is impossible to leave the Papilionides in a classificatory posi- 
tion between the Blues and the Skippers, because such a position 
violates the integrity of the Lycaenid-Hesperian branch. The 
diumals, as a whole, are susceptible of a tripartite division upon 
the neurational characteristics. These three divisions are, severally : 
the Parnassi-Papilionidae, the Pieri-Nymphalidae, and the Lycaeni- 
Hesperiadae. The first of these is isolated by the presence of vein 
*' ix,'* the last two have a common bond in the presence of vein 
viii of the fore wings. Therefore the value of the divisions is 
unequal, and the first outweighs either of the two latter. If the 
Hesperiades are, then, to be forced at any point to admit the 
Papilionides, that point might be selected between the Pieri- 
Nymphalid and Lycaeni-Hesperid groups. But the principal 
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defense for such an interpolation would be the common survival of 
the cubital cross-vein, which the Parnassians have lost. This is 
distinct in the Papilionidse, and more or less so in the Nymphalid 
group, in the Limnadidae, Heliconiidae and Morphidae, these latter 
appearing to be otherwise specialized Satyrids. Thus this survival 
is shown in groups primarily differing in the presence of '* ix" or 
viii on fore wings. I conclude, then, it is here an independent 
survival in unrelated groups. Nothing can show more clearly the 
overstress that has been laid upon the generalized features of the 
Papilionid wing than the demonstration that this residual character 
is shared also by the brufh-footed butterflies, with which Mr. 
Scudder would head the sequence of the diurnals. There appears 
to be nothing in the neuration to contradict the monophyllism of 
the bnish-footed butterflies, unless we are prepared to assume that 
the Agapetidae and Morphidae have parted with vein '* ix ** and not 
with viii. 

The forked anal vein (viii) of primaries is absent in the Satyrids, 
and this feature seems, outside of the sexual character of the swollen 
veins (traces of which I meet in certain of the Nymphalidae proper) 
and the generalized radius, to distinguish these from the Pierids. 
But the character is repeated in other groups of the brush-footed 
butterflies, and it seems impossible to find positive neurational 
characters upon which the Pieri-Nymphalidae might be divided. 
And only the general pattern or plan of the veining — /. ^., the 
more parallel neuration and equal spacing, the retention of the 
middle median branch in position, an indisposition in the veins to 
approach and furcate — distinguishes the wings of the Lycaeni-Hes- 
periadae from those of the Pieri-Nymphalidae. The Blues show a 
radial specialization on a wing which is fundamentally Hesperian. 
This points to the fact that the Lycaenidae and Hesperiadae are 
members of a common phylogenetic branch, however remote the 
point of divergence may lie. I assume that this branch joins the 
main stem of the Pieri-Nymphalid butterflies, because in the Char- 
axinae I find an approach to the separated longitudinal veins of the 
Hesperiadae, while vein viii of fore wings of the Whites and brush- 
footed butterflies is repeated in the Lycaeni-Hesperid group. 
Whether future studies in ontogeny render a presumed connection 
of the Papilionides with the Nymphalids entertainable or not, we 
are equally warranted, from the opposed directions of the last anal 
vein of primaries, in classifying the diurnals as either Papilionides 
or Hesperiades, 
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I conclude, then, that no sufficient reason can be shown for inter- 
rupting the sequence of what has been called the Macrolepidoptera, 
which all alike possess vein viii, and that for a group of butterflies 
having, on the contrary, vein *' ix,'* the proper place in the system 
is by themselves at the commencement of the series. It must be 
recollected that our phylogenies are largely suppositional, and that, 
practically, whitever their origin, the diurnals should be kept 
together in collections and catalogues. No gain in scientific ac- 
curacy is attained in discarding the general lines of the Fabrician 
sequence of 1787. The correspondences of the Papilionides do 
not lie with the Hesperiadae, as urged by Mr. Scudder, but with 
the Pieri-Nymphalidae : the suspension of the chrysalis with the 
Pierids, the neurational analogies with the Nymphalids. If these 
are acknowledged as affinities, not as analogies, then there is also 
no sufficient reason for changing what is practically the best 
sequence and which has the advantage of being long accepted. It 
is an innovation to place the Papilionides between the Blues and 
the Skippers, and one which I show to be destitute of reason, from 
the neuration as well as from a weighing of the value of other 
features which appear on the surface to justify such a conclusion 
Csee my papers in Natural Science for January and February, '98). 
It must, then, appear to me that no greater mistake has as yet been 
made in classifying the butterflies than that which associates the 
Swallowtails with the Skippers. And this is the main part of my 
argument, that whatever relationship may be made out for the 
Papilionides with the other butterflies, the connection of the Blues 
and the Skippers should not be disturbed by the Swallowtails being 
thrust in between them. 

An unwarranted use of the terms ** superficial *' and ** structural " 
has been repeatedly made in lepidopterological writings, sometimes 
for the mere purpose of invidious comparison. The assumed 
antithesis, as between classes of external characters, i^ entirely 
illusory. Uncritical studies of the shape of the genital pieces, as 
of any other of the appendages, lead to common and unsatisfactory 
results. I conclude that a phylogenetic classification cannot be 
reached until primary and secondary features are distinguished and 
the characters indicating relationship separated from those of 
convergence. 

The neurational characters of convergence which appear in 
certain Papilionides, and again in groups of the Nymphalids, may 
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be summed up as follows: The first radial branch may intersect 
with subcosta {Idaides and Anad) ; the cubital cross-vein or its 
traces occurs in both series (in the Nymphalids in Ztmnas, Heli- 
€oniuSy Morphd)^ while traces of the humeral cell of secondaries of 
the Papilionides are found in the Limnadidae and Heliconiidae. 
It is remarkable that just in these two latter families the resem- 
blance is contradicted by the fact that both display the forked vein 
viii, in contradistinction to the downwardly curved vein ** ix" of 
the Papilionides. It is this fact that allows me to consider the 
characters of resemblance as residual and common to the lepidop- 
terous wing, and as undecisive of questions of a nearer relationship. 
These characters, the traces of the cubital cross- vein, etc., allow of 
the view that the Limnadidse and Heliconiidae retain primitive 
features and may more nearly represent early stages of the Nympha- 
lids proper. Genera like Dione may supply a connection between 
the Heliconians and Argynnince and render the view probable that 
the brush-footed butterflies are monbphyletic. 

Variability in the Veining, 

I have shown {Trans, Ent, Soc. Lond. 1897, 342) that the varia- 
tions in the neuration within the limits of a species take the same 
direction with those used to define distinct species or genera. In 
other words, they follow the chief directions which underlie most 
changes in the neuration. These latter lie in the breaking up of 
the median series and the suppression of the radial branches. For 
instance, in the five-branched forms of the Anthocharini there will 
be found a tendency to discard one vein in the direction of the 
four-branched forms of Tetracharis. In a variable species standing 
between Euchlcs and Tetracharis the disappearing vein may be dis- 
carded by anticipation (specialization) or retained by reversion 
(generalization). In Pontia we have the three-branched form 
definitely assumed, and we may consider that the ancestry of P, 
daplidice has passed through the Euchlos and Tetracharis stages. 
In the same way the passage of Mancipium to a three-branched form 
is in process of accomplishment ; sufficient material has not yet 
been examined of brassicce to determine whether the short apical 
veinlet is discarded or not in the majority of individuals. In the 
Zerynthiana we find individual variation in the direction of the 
breaking up of the median series ; sometimes vein ivj ascends the 
radius ; again, in generalized individuals, it retains its older position 
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on the cross-vein. It is a mistaken view to consider these varia- 
tions "abnormal." They have a definite end and object, and 
show us how the changes in the venation have been slowly attained ► 
All the species we take cognizance of are seemingly in a certain 
stage of progression, which temporarily assumes an apparent greater 
or lesser stability as the insect and its environment are equalized. 
In Crinopteryx familiella Spuler considers that we have a now 
variable form in the final stages of discarding the many-branched 
radius of the secondaries, thus showing us how the wing of Erio- 
cephalus may have passed into that of the aculeate Tineidce, 

Conclusion. 

I have taken the present opportunity to review my publications- 
upon the neuration of the diurnals, to compare the figures again 
with the photographs and preparations. After supplying the miss- 
ing details in the figures of Parnassius apoUo (in which the lower 
incomplete margin of the humei*al cell was omitted) and of Hdico- 
nius antiochus (in which the traces of the cubital cross-vein and 
internal vein were left out), I find nothing to add or alter. The 
method employed by me prevents errors of commission, but, owing 
to defects in the preparations, overlooked at the time, it has hap- 
pened that the above details were not reproduced on the stone. 

My studies were entered upon with the view of bringing our 
classifications into a nearer correspondence with a probable phylog- 
eny. It was unexpected that the result was to confirm the general 
sequence of Linn6 and Fabricius, no less than that of the modern, 
authors, Wallace, W. H. Edwards, the Catalogue of Staudinger, at 
least so far that we may commence with the Papilionides. Since 
the Parnassians belong beyond question to this stem, and are more 
specialized than the Swallowtails proper, we should begin with this^ 
family. I may reply to comparisons that have been made, that no 
results obtained in this way, as between ultimate specializations of 
the same organ in different groups of butterflies, can affect the 
phylogeny brought out by me. For this latter rests on the primary 
character offered by vein ** ix,'* and not upon coincidences in ulti- 
mate structure, which are not exclusive, and may well have been 
independently reproduced upon separate phylogenetic lines. These 
are characters of convergence, and are not properly used as an 
index to relationship. 

A review of the general neuration shows that the hesperid wing 
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is the simplest existent form with the veins all separate. A move- 
ment in specialization of the radial branches, normal with the lepi- 
doptera, changes this wing into that of the lycaenids. Both are 
how specialized and hardened types, and the position of the median 
branches has become so fixed that, in their specialization, the middle 
branch will not yield and submits to extirpation in situ. The condi- 
tion of the hesperid wing is nearly reproduced in Char axes ^ and 
proves that this was the original condition also of the Pieri-Nymphalid 
branch. It has been abandoned in specialization through the pro- 
cess of absorption and furcation of the veins ; thus the hesperid 
type of wing becomes the unit underlying all the wing types of the 
Hesperiades. Into this group, so closed, and having the internal 
vein (vii) forked at base (viii), we can nowhere properly inter- 
polate a group possessing an additional vein ("ix*') and having 
no fork (viii) to the internal vein (vii), although, as a matter of 
theory, we may contend that the papilionid wing had also primarily 
separated veins. 

I conceive, then, the Hesperiades to be monophyletic, a develop- 
ment of a single branch or stem of the lepidopterous tree, and as 
being independent of the Papilionides and their ancestry. As 
compared to the Papilionides, the rest of the butterflies are in the 
position of the Noctuid branch when compared with the Saturn- 
iades. This parallel is not a little exact. The development in 
evolutionary changes of the Papilionid wing is closely copied by 
the Saturniadae, which have but one anal vein on hind wings. 
We have the same hollowing out of the inner margin in both groups 
among specialized forms. The Hesperiades resemble generalized 
moths in having two or more internal veins, and although these are 
convergent characters, not of phyletic value, they sustain the 
parallel. The exclusiveness of the Papilionides is supported by 
vein **ix*' of primaries. Wiien we take into account their total 
wing-structure, the idea that we have to do with a radically 
different development of the lepidopterous type becomes more and 
more reasonable. I separate, therefore, not the Hesperiadae, but 
the Papilionides from the rest of the butterflies, and herein I differ 
from other authors, no less than from Comstock. 

The general inequalities of all the specializations preclude, to a 
great extent, the question of rank, which practically becomes a 
matter of more limited importance within the confines of a single 
group. And I may repeat here, that the specializations of the 
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larvae are neither homologous nor dependent upon the specializa- 
tions of the imago. The external influences by which the different 
stages are surrounded are radically diverse. It is demonstrable 
that in Apatela the larvae are more specialized, as larvae, than are 
the moths, as moths. These latter are simple Agrotids, or 
Hadenids. The larvae rank with the Arctians in specialization. 
Generic differences between imagos are not necessarily shown also^ 
but may be displayed independently in the earlier stages of the 
insect. A specialized chrysalis may be attained by a form which, 
in the imago state, lags behind its fellows. I ventured first to give 
this view of the independence in specialization of the stages as 
early as 1876. Mr. Butler's paper on Apatela remains, at least, an 
exquisite satire on a generic classificatibn from larval characters 
alone. 

However, I seem to differ from Mr. Scudder {Hist, Sketchy io3)> 
who holds that generic distinctions are as easily traced in the larva 
as in the imago, thus assuming a parity in specialization. Never- 
theless, in the case of the forms of Agrotii Led., we may have 
moths which offer characters upon which generic distinctions have 
been founded, while the larvae are so much alike that no such 
characters appear with them. And again we find species of Apatela^ 
feebly differentiated in the imago state, proceeding from strongly 
diverging larvae. The whole group of Acronyctid genera is held 
together by specializations of the larva alone. No intimate char- 
acters hold Panthea and Apatela united as moths, and here it seems 
possible that the larval specializations common to both are non- 
phyletic, convergent, they have been acquired along different 
routes, and thus the basis of the family Apatelidae would be artificial. 
Where no such contradiction is offered the development aray be 
assumed as monophyletic, the classification as natural. This view 
•does not militate against the validity of Dyar's general classification 
as based on the larval tubercles in position. This character, as 
pointed out by me in '97, is valuable from its indifference to 
external influences. 

In the case of the Papilionides there appears to be the alternative 
that either vein " ix *' has developed subsequently to the disappear- 
ance of viii or before its appearance. If we accept the latter, then 
the Papilionides have branched off, as Prof. Comstock says, long 
before butterflies assumed their present form (^Evolution and Tax' 
onomyf 112). In this case all traces of an immediate ancestry 
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have, however, vanished. No concession to this fact is made by 
placing the Papilionides, as Prof. Comstock does, between the 
Blues and Skippers, clearly, even if distantly, related groups, offer- 
ing at least no such contradictory characters as do the Swallowtails. 
Prof. Comstock in his able treatise, to which I am much indebted, 
does not entertain the view that the Papilionides may not have 
branched off from the immediate stem of the other butterflies, nor 
does he apparently insist upon the morphological value of vein 

The diphylism of the diurnals is founded by me on the following 
characters : 

A. Butterflies having a short anal vein on primaries, running from 

base to internal margin ; on secondaries only one internal 
vein Papilionides. 

B. Butterflies wanting the anal vein on primaries, instead vein vii 

is forked at base (viii), this fork sometimes wanting through 
degeneration, and having more than one internal vein on 
secondaries Hesperiades. 

All the Hesperiades examined by me have two internal veins to 
the hind wings, except JPseudoponiia, which has three. This 
peculiar butterfly has the radius strongly specialized, and the reten- 
tion of the third internal vein may have been necessitated by the 
circular shape of the wings. Theoretically it may be considered 
that all the diurnals possessed primitively three internal veins, in 
addition to the fold (vi), of which the Hesperiades, with the excep- 
tion above noted, have parted with one, the Papilionides with two 
veins. In this particular the latter group are more specialized than 
all the other butterflies. The Saturn iadae, among the higher 
moths, have reached the same grade of specialization in this par- 
ticular with the Papilionides. A diminution in the number of 
internal veins characterizes also certain of the more specialized 
groups of the Bombycides. The monotypic character of the Papi- 
lionides is evinced by the possession of vein ** ix ** of primaries, in 
which they appear to differ from all other butterflies, not by the 
number of internal veins, or by any other characters which they 
can be shown to share with other lepidoptera. Throughout my 
writings I have tried to show the direction of the evolution taken 
by the neuration, and I have accounted for the principal changes 
in position of the veins by their following these directions in spe- 
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cialization. The branches do not move backwards and forwards, 
but always tend to remove outwardly. None of these movements 
affect vein **ix.*' This remains stationary in the Papilionides, 
undisturbed by the changes in the radial branches, or of those 
marking the breaking up of the ** median '* system of the wing, as 
designated by Comstock. 

For it does not affect the conclusions I have reached whether 
Comstock*s nomenclature be ultimately adopted or not, while I 
favor its adoption. Whether the costal thickening be homologous 
with the veins, whether what I have called vein ii should not be 
rather called after Haase and Spuler vein i, or even whether Com- 
stock' s '* radius ** should be called the subcostal — and the ** media,'* 
the radius — all these are questions of names and homologies with 
which my results are not primarily concerned. Whatever names 
are adopted, I believe to have shown that specializations are evi- 
denced by the absorption of the veins, by the reduction of the 
radial (Comstock) branches and their progression along the main 
vein, by the opening of the discal cell and the fusion of the 
branches of the media (Comstock) with the radial or cubital 
systems of the wing. And whether we call the last, downwardly 
curved vein of the primaries of the Papilionides **anal,'* ** inter- 
nal," or "submedian," or number it, does in no way affect the 
argument, deducible from its presence, that the group possessing it 
occupies an exclusive position. I have further relieved the Papilio- 
nides from the vague charge of generalization, by showing that 
their residual characters are shared by the brush-footed butterflies, 
and that in the presence of but one internal vein to the secondaries 
they possess a character of specialization raising them above all 
the rest. Not the Swallowtails, but the Blues, are, from the neura- 
tion, the allies of the Skippers, and, having thus endeavored to 
divorce the Papilionides from their enforced association with the 
Hesperiadae, I conclude that their fittest place is ** at the head " 
of our linear systems and collections. 

Finally {Natural Science^ Feb., '98) I have ventured to suggest 
that certain changes in color run, in a general way, parallel with 
the specializations of the neuration. The white pigment colors 
appear to mark advanced forms. This is illustrated, in the Papilio- 
nides, by the fact that the Parnassiidae, as a whole more specialized 
than the Papilionidae, are also paler, more white in general hue. 
The most generalized group of the latter, OrnithcpUray contains 
species of the darkest, most intense coloration. 
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Corrigenda. 

To paper on the Specializations of the Lepidopterous Wing: the Pieri^ 
Nymphalida, in these Proceedings, Vol. xxxvii, No. 157. 

Page 23, line 6 from foot of page,yZ?r " Ager *' read ** Ageronians." 

Page 24, line 25, dele the sentence commencing, « No trace of vein viii," etc. 

Page 30, line 12 from foot of page, insert the words "a strong" before the 
words "vein viii of primaries." 

Page 41, line 10 from foot of page,/i?r " is '^ read " has." 

Page 42, in the explanation of Plate I, Fig. 3 should refer to Euchla cardamines^ 
Fig. 4 to Anthocharis ausonides. The numbers 3 and 4 are trans- 
posed on the plate. 
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Explanation of Plate III. 

The figures are obtained by an impi ;ved photographic process. 
The veins are numbered according to the system Redtenbacher- 
Comstock : iii = radius, iv = media, v = cubitus. Vein *' ix *' of 
primaries, a principal character of the Papilionides, is numbered 
in red. The figures are of the natural size. 

Fig. I. Parnassius apollo, — ^Type of genus and family. The specialized form 
of the Papilionides, as shown by the following characters : On fore wings the 
first median branch (ivj) has left cross-vein and arises from radius; the radius 
itself is four, instead of being five-branched ; the cubital cross-vein has disap- 
peared ; on hind wings the lower margin of humeral cell has faded out supe- 
riorly, the internal margin is hollowed out, and vein vii is greatly shortened. 
Doritis mnemosyne does not differ generically from this type. Hypertnnestra 
helios agrees by the four-branched, specialized radius, and I limit the subfamily 
to these two genera, since here the demarcation is abrupt, not, as in the Pierinae, 
undefined. 

Fig. 2. Archon apoliinus, — Type of genus and belonging to the subfamily 
Zerynthianse, of which it is the specialized form. Radius five-branched, gen- 
eralized. The first median branch springs from cross-vein; lower margin of 
humeral cell complete ; vein vii longer, as compared with Parnassius, The 
ornamental bands have not been broken up into the spots of Parnassius, The 
white color of the Parnassians and Pierids has been developed independently, 
and is here a general character of convergence. Archon is seen to be a general- 
ized form when compared with Parnassius, 

Fig. 3. Zerynthia polyxena, — Type of genus and subfamily. Radius five- 
branched. In this species and its varieties vein iv,, the first median branch, is in 
a fluid state, sometimes issuing from cross-vein, sometimes ascending radius. 
Compare figure of Zerynthia rumina, Schm. von Hildesheim, Taf. i. Fig. 2. 
Vein vii of hind wings is but little shortened. 

Fig. 4. Luehdorfia puziloi, — Type of 'genus. Agrees well with Zerynthia, 
In both this and Armandia the cubitus shows a very inconspicuous scar, a relic 
of the vanished cubital cross-vein. The gradual disappearance of this cross- 
vein, from the Papilionidx to the Parnassiidse, demonstrates the greater special- 
ization of the latter. Compare text. 

Fig. 5. Armandia thaitina, — Belongs to Zerynthianse. Type of genus. 
Radius five-branched ; iVj from upper comer of celL A beautiful and interest- 
ing form, owing to the papilionid shape of wings. 

Fig. 6. Sericinus telamon $ . — ^Type of genus. Radius five-branched. First 
median branch (iVj) from cross-vein, and herein more generalized than Arman- 
dia, Vein vii of hind wings hardly shortened. Compare these Parnassian types 
with the ensuing Papilionidae. Note the equal presence of vein «* ix " of pri- 
mary wings and the survival of but one anal vein (vii) on hind wings, and that 
the two types mainly differ in the breaking up of the median system in the 
Parnassians. It seems probable that, in extinct types of Papilionides, the vein 
*< ix " was lengthened and sought the anal angle of the primary wing. 
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Explanation of Plate IV. 

The figures are obtained by an improved photographic process. 
The veins are numbered according to the system Redtenbacher- 
Comstock : iii = radius, iv = media, v = cubitus. Vein '* ix ' ' of 
primaries, the principal character of the Papilionides, is numbered 
in red. The figures are of the natural size. 

Fig. 7. Teinopalpus imperialis ^. — Type of genus and family. The neura- 
tion is specialized, as compared with the Papilionidse. The cubital cross vein is 
represented only by a residual mark. An intermediate type, with the breaking 
up of media on primaries taking the Parnassian direction, but an isolated offshoot 
from the Papilionid stem. 

Fig. 8. Leptocircus curius. — Type of genus. A specialized form of Papilio- 
nidae with the hind wing inferiorly enormously developed and the cell reduced. 

Fig. 9. Pathysa antipkates. — Type of genus. On hind wing the discocellular 
cross-vein is downwardly bent between ii and iii. Iphiclides agrees with this 
type, except that the first radial branch is free. In Pathysa the first radial 
branch fuses with subcosta. Eimer, in his work, does not regard the neurational 
features of Pathysa, 

Fig. 10. Zetides sarpedon, — Type of genus. Agrees in certain structural 
neurational points with Pathysa^ differing by the inferior development and 
absence of <* tails " and by the shorter anal vein of hind wings. This group is 
specialized by the inferior discontinuance of cubital cross-vein. 

Fig. II. Arisbe similis. — Type of genus. Agrees with Zetides in structuial 
points, differing by the rounded hind wings. Compare text. 

Fig. 12. Eurycus cressida, — Type of genus. Specialization is shown by the 
shortening of vein vii of hind wings and by the inferior degeneration of cubital 
cross-vein. Eurycus and Pachlioptera are interesting from the way they repro- 
duce, upon a different type of wing, the specialization of the abdominal margin 
of the secondaries of Parnassius, a character of convergence, by which the 
margin becomes inwardly curved and the internal vein shortened. This direction 
crops out, among otherwise distinct forms, throughout the Papilionides. Again, 
as a character of convergence we meet it in the Satumiades (Grote, Beittag- 
%ur Class, aer Schm,^ S. 198, Fig. I, Callosamia j S. 204, Fig. 9, Rothschildia ; 
S. 206, Fig. II, Samia), 
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Explanation of Plate V. 

The figures are obtained by an improved photographic process. 
The veins are numbered according to the system Redtenbacher- 
Comstock : iii = radius, iv = media, v = cubitus. Vein " ix " of 
primaries, the principal character of the Papilionides, is numbered 
in red. The figures are of natural size, except Fig. 15, which is 
reduced one-half. 

Fig. 13. Iphiclides podalirius, — Type of genus, to be compared with figure of 
Pathysa antipkates. Cubital cross-vein degenerates inferiorly. Between ii and 
iii of hind wings the discocellular is downwardly bent, as in the Idaides groupJ 
Radial branches free to costa, a character which brings this genus into the 
typical group of Papilio^ with vein iii,, the third radial branch, opposite cross- 
vein. Thus the genu% is partly intermediate and appears, on the whole, nearer 
allied to Idaides^ or rather to Pathysa^ than to Papilio, 

Fig. 14. Priamides pompeius. — Type of genus and belonging to typical group 
of Papilio, Compare text. \^Drurya antimackus, mimetic of Acraa^ not 
examined; probably belongs to the Pnfili^ group as a specialized form.] 

Fig. 15. Ornithoptera priamus ^. — Type of genus. Note position of the 
third radial branch, which is thrown off before cross-vein. The furcation of 
iii^ and iii^ is long, so that the primitive condition which I assume, in which the 
longitudinal veins were all separate, is nearly attained. The total evidence is 
that Ornithoptera retains characters of the primitive form of the Papilionides. 
Compare wing with that of Char axes ^ Schm. Hild., Taf. iii. Fig. 17, and Stein d. 
Weis., x,'282. 

Fig. 16. Heliconius antiochus, — Type of genus and family. Belongs to the 
Hesperiades. Reproduced here to correct omissions in former figure ; consult 
text. A more generalized form than the succeeding. Vein viii of fore wings 
partially degenerate; compare with figures of Limnas and Libythea in this 
respect. Prog. Am. Phil. Soa, xxxvii, PI. iii. 

Fig. 17. Dione iuno. — Generic type. Vein viii of primaries lost, but traces 
of cubital cross-vein retained. Belongs apparently to the Nymphalidse. Con- 
sult figure of type in Proc. Am. Phil. Soc, xxxvii, PI. ii. The open cell and 
condition of cross-vein on secondaries evidence the grade of specialization. 
Note that these figures of Hesperiades have two anal veins on hind wings, in 
contrast with the single vein of the Papilionides. 

Fig. 18. Tragonoptera brookeana, — Section of (^ primary wing, showing 
point of origin of third radial branch just before cross-vein. The position of 
Papilio has not been quite attained, while that of Ornithoptera has been 
abandoned. 
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bership many men of distinction in electrical engineering in its 
broadest sense. From some of these we may expect contributions. 
Inasmuch as the founder of this Society, Dr. Benjamin Franklin, 
attracted attention as a scientist in the domain of natural philoso- 
phy by and through his electrical experiments, I think it advisable 
to call attention to the limited resources at his command, not only 
when he announced his belief that electricity and lightning were 
one and the same thing, but even up to the date of his death. I do 
so mainly to show the close interdependence between scientific re- 
search and the practical application of knowledge to the use of 
man, and further to show how much of the progress in exact 
scientific knowledge has been gained from the practical work done 
in experimental research by those who have not had the technical 
training or the knowledge of the higher mathematics, whereby 
they would have been able, to the extent of previously collected 
data, to formulate conditions leading to results in advance of the 
experimentation that alone can be depended on to prove the cor- 
rectness of their deductions. I also desire to show how the grow- 
ing wants of man have excited research, more particularly when 
commercial demand calls for the practical application of knowledge 
to any stated end. 

Dr. Franklin was an experimenter. His interest in electricity as 
one of the then little understood but most interesting branches of 
natural philosophy was brought about through his ability to. generate 
what he called " electric fire," and to exhibit the effects produced 
thereby, in conducting the simple experiments possible with the 
meagre apparatus at his command. It seems that he had received 
from a friend in London a glass cylinder or rod, ^ with which simple 
device, held in one hand and excited to produce electricity by 
being rubbed with a silken cloth, or the fur side of a catskin, he 
was able to charge Leyden jars or electric condensers, and thus ex- 
hibit the more striking effects of static electricity. The electric 
sparks from the outset may have impressed him as similar to the 
lightning flash of *' thunder-storms." 

In the order of chronological sequence, permit me to call atten- 
tion to our records to connect this Society with his work. We 
know that Dr. Franklin, on April 5, 1744, eight years before his 
important electrical discovery, wrote to Mr. Golden explaining his 
idea of a Society for the Promotion of Useful Knowledge, which 

1 This rod, in its tin case, is in the collection of the Society. 
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was the beginning of the American Philosophical Society. Some 
time between 1747 and 1750 Mr. Philip Syng^ is credited with 
designing a glass globe electrical machine.'^ One of these electrical 
machines, in perfect order, said to have been . the one Franklin 
made the most use of, is among the highly prized relics owned by 
the Franklin Institute in this city. All of us who have used electri- 
cal apparatus can appreciate the value of Mr. Syng's invention and 
the help it afforded to Franklin in his experiments. Franklin was, 
like Prof. Michael Faraday, an experimenter. Neither of these 
two great men possessed the mathematical habit of thought that 
distinguished so many philosophers before and since their time; 
both based all their knowledge on succcessful experiments. 

In 1752 Franklin wrote to his friend in London, Mr. Collin- 
son, expressing his grounds for belief in the identity of electricity 
and lightning. It matters but little now that this important letter 
was not deemed worth publishing in the Transactions of the Royal 
Society. Soon after it was received, however. Dr. Fothergill sug- 
gested its separate publication. Franklin's discovery thus reached and 
deeply interested Count de Buifon. It was translated into French, 
and was read by most learned men of the day. This remarkable and 
extensive recognition of the discovery induced the Royal Society in 
i753> o^^ yc^r later, to make Dr. Franklin a member, without 
waiting for any formal application in the usual course, and without 
the payment of any fee or dues as a member. He was also hon- 
ored the same year with the Copley gold medal for his discovery. 
Sir Humphrey Davy wrote of Dr. Franklin, in reference to his work, 
that ''a singular facility of induction guided all his researches, and 
by very simple means he established very great truths. The style 
and manner of his publications are almost as worthy of admiration 

as the doctrines they contain He has written equally for 

the uninitiated and for the philosopher.'* 

Franklin's discovery, whether made by means of a kite in Phil- 
adelphia or by lightning rods in France, was turned to important 
use by his suggested protection of buildings from the effects of 
lightning, from *' thunderbolts," or from the so-called electric fire 
of the clouds. 

1 Mr. Philip S. P. Conner says that Philip Syng in Franklin's time was a gold- 
smith. 

^ One such globe, mounted on an axle and provided with a driving pulley, 
was exhibited, belonging to the cabinet of the Society. 
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This practical application of his discovery, taken in connection 
with 'his improvements in fireplaces, his invention, given freely to 
the world, of the so-called Franklin stove, and other useful inven- 
tions, are proofs of his attention to the question of practical and 
useful results as the outcome of his philosophical studies based on 
experiments. To more fully understand the limited knowledge pos- 
sessed in Franklin's day, even up to his departure from life in 1790, it 
should be borne in mind that not until 1774, when Dr. Joseph Priest- 
ley discovered oxygen, was the chemistry of to-day possible. 
Priestley's discovery took atmospheric air out of the list of simple 
elements, and was the beginning of the rapid advance in our knowl- 
edge of chemistry. Electricity also had no acknowledged connec- 
tion during Franklin's lifetime with magnetism. Aloisio Galvani 
had noted an effect of electricity on animals (in fact, what is now 
known as galvanic action) in 1780, but what is of more importance 
to bear in mind, in connection with the limited knowledge pos- 
sessed by physicists in Franklin's time, is the invention of the vol- 
taic pile (which was the beginning of all galvanic batteries since 
used), was not perfected by Alexander Volta until 1800 ; therefore, 
Galvani'sand Volta's discoveries had no place in Franklin's studies. 

The American Philosophical Society has among its collection 
some interesting pieces of apparatus of Franklin's time, but, as 
bearing upon this brief outline of Dr. Franklin's contribution to 
our knowledge of electricity, a suggestion has been made by Dr. 
George F. Barker, that the American Philosophical Society shall in 
the near future examine into the authenticity of all the apparatus 
held as souvenirs in America by individuals and societies which 
are claimed to have been used by the founder of this Society. I 
must also call your attention to the claim that has been made to the 
effect that to Dr. Franklin and Count Rumford (Benjamin Thomp- 
son), both Americans by birth, "we owe the first important step 
toward a full appreciation of the co-relation of forces and the con- 
servation of energy." The limited acceptance as true of this im- 
portant fundamental law of nature, based on the assumption that 
there is only a given amount of energy available in nature for man's 
use, and that no effort of human intelligence can add to or increase 
the amount of such energy at our disposal, is shown by the ready 
credence given even at this late day to the claims of inventors of per- 
petual-motion machines, or the ready ear lent to charlatans who, by 
means of verbose pseudo-scientific jargon and fraudulent exhibitions 
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in support, claim the discovery of some new and heretofore unrec- 
ognized power that is to supersede all known forms of energy util- 
ized in the modern means for actuating machinery. 

With the first conception of the electric telegraph electricity 
generated by galvanic batteries was used. The energy of the gal- 
vanic battery was transmitted to instruments which produced mo- 
tion and thus made visible impression upon paper, or later by 
sound, to convey intelligence through the equivalent of dots and 
dashes, or by sight noting the vibration of a needle, all of which 
motions involved the transmission of power, no matter how little 
might be required for the purpose. 

When electricity came to be transmitted for lighting purposes it 
was not in the form of what was generally accepted as the term 
power, but it was the transmission of a different form of energy, one 
only of the many forms that are co-related one to the other. It is in 
the very last decade of this century that the transmission of power 
has come to have a meaning of greater importance than was ever 
dreamed of in Franklin's day, or even when Michael Faraday and 
others laid the foundation of the mass of valuable knowledge that 
was ready to be used to advantage when the needs of man called 
for its practical application. 

It is interesting to note that although the actual transmission of 
power in large amounts Hy electricity has been carried out chiefly 
in the last few years, yet what is now being accomplished is the 
result of knowledge that was obtained quite early in the present 
century. Faraday's great discoveries began in 1830, and these, 
with what had been contributed by a host of workers before him, 
bore fruit before the end of the first half of the nineteenth 
century. 

I will not take up your time with recounting the steps that led 
up to what forms the substance of our scientific knowledge of 
electricity, nor to even mention the names of the great men who 
have contributed to our store of information. With electricity it 
is very much as in the case of the locomotive, that became an es- 
tablished fact and an important factor in our civilization in 1827, 
but was anticipated and predicted by those who in a crude way 
operated steam carriages on common roads before that date ; and 
long before a fairly perfect locomotive was placed upon iron rails 
the railroad had been demonstrated to be of advantage even with 
animal traction in mining operations. The iron railroad and the 
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Steam engine on wheels had to be brought together to make a 
perfect whole. 

The beginning of this century saw in our country and by our 
o^n people the first great steps taken to make our railroad sys- 
tem of transportation possible through the demonstration of the 
advantage of using high-pressure steam. This knowledge was 
necessary even to make the steamboat a commercial success on the 
inland waters of the United States. On March 2, 1825, at 
the end of the first quarter of this century, refrigeration by 
rarefaction of air was being discussed.* This fact will be worth 
remembering when I come to speak briefly of the recent transmis- 
sions of energy by other means than electricity. Prof. S. F. B. 
Morse, as early as 1832, had formed an idea of his electro-magnetic 
system of electric telegraphing, and in 1835 he constructed his first 
recording telegraph instrument and used it on short distances, but 
it was not until 1843 ^^^^ Congress, after great opposition, voted 
the sum of ^143,000 to construct the line of communication between 
Washington and Baltimore, which was put in successful operation 
by 1844, thus giving an illustration of long-distance transmission of 
power to energize the magnets that gave motion to the instruments 
required in telegraphy. On December 16, 1848, Prof. Henry, 
in his second annual report to the Board of Regents of the Smith- 
sonian Institution, proposed that so far as the funds of the Institution 
would permit, the magnetic telegraph be used in the investigation 
of atmospheric phenomena, in order that notice of the approach of 
storms might be given to distant observers. This was just four 
years after the electric telegraph had been installed. 

On March 19, 1853, forty- six years ago, Prof. Henry, in an 
address at the close of the exhibition of the Metropolitan Me- 
chanics' Institute at Washington, explained the true relation 
between power and the means at command for transmitting and 
utilizing power. He pointed out an error in text-books even of 
that late day, when elementary machines — namely, the lever, the 
wheel, the axle, the inclined plane, the pulley and the screw, em- 
ployed separately as instruments for the application of power, or in 
combination as parts of complex machines — were classed as " me- 
chanical powers,** "when every tyro in science,** he says, "knows 
they have no power in themselves ; yet, through a wrong name and 

1 See Prof. Jos. Henry's paper on this subject, read before the Albany Institute 
on the date above mentioned. 
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a misapplication of the word power, a pernicious error is perpetuated 
long after the fallacy is understood.** He gpive a list of what could 
be classed as the primary powers as used by man. " First, water 
power; second, wind power; third, tide power; fourth, the power 
of combustion; fifth, the power of vital action,** remarking that 
"the power of volcanoes and the internal heat of the earth were 
as yet unused powers.** Beyond these few, he says, " science gives 
no indication of any other." He did not mention the direct heat 
of the sun as a source of power. He, however, remarked that 
*' Gravitation, electricity, galvanism, magnetism and chemical 
affinity can never be employed as original sources of power ; they 
are at the surface of the earth forces of equilibrium, the normal 
condition of which must be disturbed before they can manifest 
power, and then the work they can do is only (approximately) 
equal to the power which was communicated to them in disturbing 
their state of rest.** 

Electricity is not, he said, in itself a source of power, yet, what 
is very important from his point of view, ''electricity, from its 
extreme mobility and high elasticity, affords the means of trans- 
mitting power with scarcely any loss and almost inconceivable 
velocity to the greatest distance ; a wave of disturbance starting 
from the impulse given at the battery will traverse the circumfer- 
ence of the earth in less time than I have been occupying in stat- 
ing the fact.*' This is interesting, but we are yet far from realizing 
the consummation of this idea. When Prof. Henry uttered these 
words the electric telegraph had become a public necessity, energy 
had been transmitted over great distances and people had ceased 
to wonder. 

*'The telegraph,** he said, "could not possibly have been in- 
vented, the most ingenious synthetical mind could not have con- 
trived the electro-magnetic telegraph, until Galvani and Oersted 
had made their discoveries.** The transmission of power by elec- 
tricity, however, has been possible, in varying degrees of efficiency, 
almost since 1832, and yet two years ago, as I said before, I felt 
that in its highest degree of efficiency I had not the right to say it 
could be presented, in a satisfactory way, to the American Philo- 
sophical Society in a manner worthy of its founder, who of all 
men of his day thought chiefly of the practical side of such a 
subject. 

When Prof. Joseph Henry spoke of the possibility of transmitting 
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an electric impulse around the globe, it was the impulse from a gal- 
vanic battery. No dynamo had been used in place of a battery, 
although instruments had been constructed to demonstrate the fact 
that the dynamo could be used. The electro-magnet was well 
understood, the electric impulse had been made to give motion to 
machines from electro-magnets and from permanent magnets, and 
the relation of the various forms of energy, represented by light, 
heat, magnetism, etc., were each and all known to be what has 
since been termed "modes of motion.** 

In the year 1876, marking a century in the age of our Republic, 
there was given to the world, through the grand Centennial Exhibi- 
tion in Philadelphia, an object-lesson in the state of the arts and the 
advance of knowledge. The buildings in Fairmount Park, how- 
ever, were not lighted by electricity, although the arc light, with 
clockwork to keep the carbons in proper relation to each other, was 
used for experimental purposes long before. As to the use of the 
arc light, on the 8th of December, 1858, the high light at South 
Foreland was illuminated by an electric current generated by one of 
Holmes* magneto-electric machines. In 1863 the electric light was 
applied to the lighthouse at La H^ve, France. The chemical action 
of electricity was known when Carlyle and Nicholson discovered in 
the year 1800 that water could, by means of electricity, be resolved 
into its two component gases, oxygen and hydrogen, by means of 
the voltaic pile. Sir Humphrey Davy by the same means, seven 
years later, proved true Lavoissier*s suspicion that the alkalies 
potash and sodium were not simple bodies, but compound, by the 
discovery of five new metals by electrolysis, viz., potassium, 
sodium, barium, strontian and calcium. I shall refer to. one of 
these metals when I come to speak of the transmission of energy 
from one common source of power in a condition ready for use, 
either for turning the wheels of factories, for heating, lighting or 
repeating Sir Humphrey Davy's process in the production of 
sodium from an alkali, not as a laboratory experiment, but on a 
commercial scale at the rate of many tons per day. 

In tracing the progress of knowledge bearing upon the transmis- 
sion of energy by electricity, the United States Patent Office 
records furnish much information of a historical character useful 
for determining the chronological sequence of invention, and no 
more interesting chapter in the history could be obtained than that 
on the application of the modern dynamo by telegraph companies to 
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supersede the galvanic batteries that for so many years supplied the 
electricity needed for their purpose. 

There are to be found a number of patents relating to the regu- 
lation of the electro-motive force from the dynamo to equalize the 
pressure on lines of different lengths and different resistances. It 
was not, however, until lighting by electricity became a necessity 
in the most recent times that the great demand for electric 
machinery for lighting purposes, which so alarmed the gas com- 
panies, and threatened for a while even to destroy the value of the 
capital invested in this great branch of industry, namely, illumina- 
tion by gas, became a commercial necessity. It was then that 
mechanical engineering talent of a high order was added to the 
electrical knowledge of the time to increase the efficiency of direct- 
current dynamos for lighting and for furnishing power in small 
amounts. Large establishments sprang up in Europe and in 
America for the manufacture of electrical machinery on an exten- 
sive scale, finally leading to the foundation of the present great 
corporations, whose stock is quoted among the " Industrials '* listed 
on the Stock Exchanges of the country. Ten years ago, in 1889, 
these companies were doing a thriving business ; yet at that time 
there had been little accomplished in the direction of the actual 
transmission of power by electricity, in contradistinction to the 
transmission of energy for lighting purposes. 

I have preferred to entitle my discourse "The Transmission of 
Energy ' ' rather than of ** power, ' ' because the latter term serves rather 
to suggest kinetic energy, or the energy of matter in motion, while 
electricity permits the transmission of many sorts of energy. The 
turbine wheels at Niagara, nominally of 5000 horse power, generate 
kinetic energy from the water put in motion by gravity. The 
dynamo driven by the turbine delivers 5000 electric horse power ;- 
so efficiently is the change from kinetic to electric energy effected 
in this case by the dynamo that all the electric and magnetic losses 
in that part of the machinery amount to less than two and one-half 
per cent., apart from the losses due mechanical friction and windage, 
which are light as compared to what has been done by smaller units 
of power. 

In the autumn of 1889 I was asked to submit a report on the 
transmission of power by electricity by gentlemen who had become 
interested in what was then known as the Evershed scheme of utili- 
zation of power of Niagara JPalls, on land above the head of the 
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American Rapids, and above the entrance to the canal that was 
constructed more than forty years before to carry water from the 
Niagara river to factories located on the edge of the cliff, where 
the fall obtainable for turbines was as much as two hundred feet, 
though only from ninety to perhaps one hundred and twenty feet 
fall had been used to drive turbines. Mr. Thomas Evershed, whea 
Chief Engineer of the State of New York, conceived the idea of 
locating turbines in wheel-pits sunk to a sufficient depth upon the 
level land above the rapids, where, under a head of sixty to one 
hundred feet, turbines could be operated by water carried to them 
through short surface canals, while the discharge from the turbines 
could be carried away by a tunnel serving as a tail race, this tunnel 
to proceed in a direct line under the city of Niagara Falls to the 
gorge below the falls. His scheme had been made the foundation 
of a charter granted to a company to construct the tunnel and such 
canals as might be needed for power and sewerage purposes, 
whereby the land on the river bank above the falls might be 
utilized as a manufacturing area, as at Lowell, Holyoke and other 
places where industries have prospered through the enterprise of 
the companies controlling the water privileges. 

To carry out the Evershed plan involved the expenditure of very 
large sums of money for the tunnel and for surface canals. To 
effect the purpose, the Niagara Falls Power Company was organized 
in 1890. The Cataract Construction Company and other allied 
companies were started at the same time to execute the work, to 
improve the lands owned or controlled by those interested and to 
furnish transportation facilities to a large industrial district, where 
a uniform water power, without fear of low water or freshets, would 
be obtained. In the first conception of this water-power company, 
a central station was contemplated from which power might be 
transmitted to Buffalo and elsewhere, either by electricity or by 
some of the several modes of transmission of power already used 
to some advantage in Switzerland and elsewhere, where water 
power is abundant, coal costly and transmission for a few miles by 
wire rope or other means had been undertaken with marked 
success. 

In July, 1890, I was suddenly summoned to London to confer 
with Mr. Edward D. Adams, the President of the Cataract Con- 
struction Company, who was alive to the great advantage of long- 
distance transmission by electricity, his idea being that the central- 
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ization of power and its transmission by electricity over the whole 
territory was feasible ; hence he ordered work stopped until a care- 
ful examination could be made as to the state of the art of electricity 
in comparison with other modes of transmission. 

To obtain reliable information on this important subject, the 
Niagara Falls International Commission was organized in July, 
1890, with Lord Kelvin as Chairman ; Prof. Wm. C. Unwin, Dean 
of the South Kensington Technical School, as Secretary ; Prof. E. 
Mascart, of Paris, as representative of France, the birthplace of 
the modern turbine water-wheel ; Col. T. Turrettini, Mayor of the 
City of Geneva, an engineer of great note, as representative of 
Switzerland, and as the engineer of the works at Geneva where 
power was being transmitted by water under high head ; and I was 
appointed the representative of the United States and of the com- 
pany for which the information was to be collected. By and 
through the work of this Commission, the opinion of engineers 
and engineering companies was obtained as to the best way of 
developing the power on the land of the company, under condi- 
tions laid down by the American company, also the utilization by 
transmission of the power so developed. A sum of money was 
paid to each competitor to cover the cost of reports, while pre- 
miums were offered to those who should present feasible schemes 
that could be immediately made use of for either or both of the 
two parts of the scheme — first, the generation of power, and, 
second, its transmission. 

The information so gained represented the accumulated knowl- 
edge of men who could speak knowingly as to the state of the art 
on both of these subjects at that time. It was well worth its cost, 
but no perfect scheme, ready for immediate adoption and worthy 
of the highest premium, was presented. The Westinghouse Elec- 
tric and Manufacturing Company, of Pittsburg, already interested 
in utilizing the alternating-current system for lighting and power 
purposes, having previously spent enormous sums of money to 
develop the alternating-current motors, generally known as the 
Tesla system, refused to compete on the ground that what would 
be offered in 1890 and 1891 could not possibly be what they might 
be able to submit in 1893 ; nor could any one suggest what would 
meet all the conditions which might arise during the development 
of the hydraulic part of their enterprise on a scale so much larger 
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than ever before undertaken. This non-competing company, how- 
ever, a few years after executed much of the work required. 

A majority of the Commissioners favored the transmission by direct 
current, but as they were not asked to express an opinion in that 
direction, there was no report made as to the character of the elec- 
tric current if electrical transmission should be decided upon ; but 
a unanimous opinion was given as to the advantage of a unit of 5000 
horse power for each turbine in the power house, working under a 
head of not over 140 feet fall, at a speed of 250 revolutions per 
minute, which was feasible with turbines that could be made of 
high efficiency. 

The speed recommended was thought to be what would be accept- 
able to makers of dynamos, whether for alternate or direct current. 
It is noteworthy, as indicative of the state of the art in 1891, that 
out of many electrical schemes proposed all but two were based on 
the generation of the direct current, with the consensus of opinion 
in favor of the gramme ring as the type of armature. 

While waiting for the reports of competing engineers to come in, 
between July of 1890 and the first of January, 1891, I had time 
to visit Italy, France, Switzerland and England, where I collected 
information as to the efficiency of the several modes of transmit- 
ting power at that time in vogue. I could find but one example 
in France of power for factory purposes transmitted by direct cur- 
rent, in which case a turbine was located in a rugged mountainous 
district, quite inaccessible in winter. The water-wheel, of perhaps 
200 horse power, drove a direct-current dynamo, from which the 
current was conveyed by overhead conductors to a direct-current 
motor in a paper-mill, in a small town, a distance of five miles. 
This paper-mill had been operated without profit by steam, but was 
said to be profitable under the new conditions. The machinery in 
this case was started and stopped at the turbine by means of tele- 
phone communication from the mill to the men in charge at the 
water power. I visited many interesting plants for the transmission 
of power by water under pressure and by compressed air, and saw 
the most important electrical developments for lighting purposes, 
some by the alternate current, but most by the use of the direct 
current. 

In Paris I made a careful examination of the Popp system of 
compressed air with great interest, on account of the highly favor- 
able reports that had reached me and the claims as to efficiency 
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and economy made by the projector. He even went so far as to say 
that in case of transmitting power from a central station to an out- 
lying electric light plant he would use compressed air for the pur- 
pose, using air to drive the engines connected to the dynamos at 
the lighting stations, instead of transmitting electricity ready for 
immediate use. Among his various plans of using compressed air, 
besides operating air motors, elevators and the like, he had pub- 
lished a long list of uses to which it was applicable ; he also sub- 
mitted to the Government his cold storage scheme. In the event 
of foreign invasion and the investment of Paris, when local indus- 
tries might be stopped, he stated that by using the compressed air 
from part.of his compressing plant to drive the engines that oper- 
ated the compressors of the other part, and utilizing the exhaust 
from these air-driven compressors in the Government storehouses, 
he could thus lower their temperature to the required degree, on the 
principle of refrigeration by rarefaction of air after having exerted 
force, as discussed by Prof. Henry on March 2, 1825, and as after- 
ward toward 1850 used for the artificial production of ice. 

The alternate-current lighting plant of Deptford, London, 
established in 1889, was predicated on the possible generation of 
electricity in large units of 10,000 volts pressure. I spent much 
time in watching this experiment, which was in 1891 far from 
meeting the expectations of its promoters. The 10,000 horse- 
power engines and direct connected 10,000 horse-power dynamos 
were never finished. 

In Rome I found the most promising scheme under way to utilize 
the water power at Tivoli to generate a single-phase, alternate cur- 
rent, to be transmitted a distance of twenty-five miles to the gates 
of Rome by overhead cables, at a pressure of about 5000 volts, with 
perhaps twelve per cent, loss in transmission. The Roman plant 
was interesting, as in it the question of rate of alternation per 
second had been considered, and Ganz & Co., of Budapest, 
had recommended the lowest periodicity, forty-two full alternations 
per second, as adapted to arc and incandescent lights on the same 
feeders. If the rate of alternation per second be less than forty- 
two full periods arc lights will pulsate, while in the case of incan- 
descent lights by alternating current the rate of alternation may be 
carried as low as twenty per second, depending upon the thickness 
of the filament, with no perceptible effect on my eyes. But in 
common practice seventy- two full periods per second has been 
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adopted by electric lighting companies, as thereby the local trans- 
formers that are used to reduce, from street conductors under a 
pressure of 2000 volts to 100 volts in houses, are small and inex- 
pensive ; much more so than if similar machines were wound for as 
low a periodicity as forty-two per second. This question of period 
or rate of alternation per second has since come to be recognized 
as an important consideration in the transmission of electric energy 
for power purposes, and bears directly on the question of efficiency^ 
convenience and economy in the conduct of the power-house 
equipment at Niagara Falls. There is so much of interest that may 
be said on this subject that I am loath to leave it to speak of what 
resulted from the study of the problems between 1890 jind 1893, 
when in 1893 the installation of hydraulic machinery was to be 
begun, and an electric system adopted and put in practice ready 
for operation. In 1895 ^^^ ^^^ single tenant, the Niagara Falls 
Paper Company, now using over 7200 horse power from the surface 
canal of the company, was and still is the only example we have 
of a factory controlling its own water power directly connected to 
its machinery, as at Lowell and elsewhere. 

During the year 1893 ^.H idea of extending the tunnel beyond a 
proposed power house, and all extension of surface canal with 
branches to supply local factories, was given up in favor of electri- 
cal generation and transmission thereof to the users in such form as 
to be acceptable to the industries established on the land of the com- 
pany. In the year 1 893, while the greatest pressure was being exerted 
to induce the Cataract Construction Company to adopt the direct- 
current system, Mr. Edward D. Adams and the other officers of 
the company had before them a diagrammatic plan showing a cen- 
tral station for the generation of alternate-current electricity, from 
which conductors were figured as leading to electric furnaces, to 
apparatus that was capable of converting the alternate current into 
direct current, either by synchronous motors driving direct-current 
dynamos or by step-down or step-up transformers and rotary trans- 
formers that accomplished the same end. Lighting by arc and 
incandescent lamps was provided for, and trolley lines were desig- 
nated as in operation, while an overhead pole line was figured as 
transmitting the energy to Buffalo or elsewhere, at any required 
pressure. Nothing could be more convincing than this diagram to 
show the elasticity of the alternate current, which was confirmed 
by a practical exhibition offered at Pittsburg by the Westinghouse 
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Company, and later a similar exhibit was given ^t Lynn, Mass., by 
the General Electric Company, the former by bi-phase generation 
and transmission, the latter by tri-phase. 

After a most careful study of the subject from a scientific and 
commercial point of view, the bi^phase system of twenty-five alter- 
nations per second was adopted by the Cataract Construction Com- 
pany. When such a low rate of alternation was discussed, it was 
apprehended that the cost of static transformers would be so much 
increased as to more than counterbalance the efficiency promised 
by the lowering of the rate of alternation ; but, as in many other 
cases, when a want is felt, the urgency of the want leads to improve- 
ments that entirely change the conditions ; so in this case, while 
many predicted that static transformers of this low period would 
cost from fifteen to twenty or even twenty-five dollars per horse 
power, still when tenders were to be solicited a guarantee had been 
exacted that the price should not exceed five dollars per horse 
power, while in actual practice, in healthy competition, the 
machinery for the purpose was secured at a very much lower rate. 

As to the results reached by the system adopted, I must call 
your attention to the remarkable character of the industries that 
clustered about the central station. In 1893 there were no bi- 
phase motors of high efficiency manufactured, as up to the last few 
years alternate-current electric lighting plants had not been adapted 
to the operation of highly efficient motors to take the place of 
steam engines. There were few if any applicants for power to 
drive machinery. No cotton mills or other textile industries 
sought cheap power when it involved the use of machinery that had 
yet to be perfected. Existing direct-current motors could be had 
in abundance, but manufacturers had not yet used them. The 
largest cotton or woolen mills required not over 1000 horse power 
to drive them, while most are on a smaller scale. 

The advantages offered by the elastic electric system at Niagara 
Falls attracted industries that employed few hands, needed little 
machinery, but required enormous amounts of power, which, at a 
lower cost than steam and without an investment in engines and 
dynamos, could be used profitably. 

The Pittsburg Reduction Company, engaged in the extraction of 
the metal aluminum from its ores, was the first applicant for 1500 
to 3000 horse-power electric current from the new power-house. 
This process, known as the Hall process, required heat energy to 



64 SELLERS — TRANSMISSION OF ENERGY BY ELECTRICITY. [Feb. 3, 

melt the cryolite to form the bath in the electric furnace, and a 
direct current of low voltage to exercise electrolytic energy in sepa- 
rating the metal from bauxite, which is rich in aluminum. An- 
other enterprise, the Carborundum Company, called for looo horse 
power, in alternate current of one phase only, for a process in which 
heat energy alone is needed to produce a new mineral next in hard- 
ness below the diamond. So with the manufacture of carbide of cal- 
cium from coke and lime, great heat alone needed was obtainable 
by alternate current. The Matheson Alkali Company, making 
caustic soda from common salt, needed no heat energy, but over 
2000 horse power of direct current for electrolytic or electro-chemi- 
cal energy in a cold process to separate the chlorine gas from the 
salt water, the gas being delivered into enormous lead-lined cham- 
bers, the floor of each chamber being covered with lime, enabled 
twenty-five tons per day of bleaching powder to be furnished to the 
market, while the caustic soda liquor, freed from chlorine, is con- 
centrated by. boiling in iron kettles to evaporate the water and thus 
leave caustic sod^j. in solid form when cold. This caustic soda, 
delivered to still another factory near at hand, is by a direct cur- 
rent, furnishing heat and electrolytic energy, made to yield pure 
metal sodium, just as Sir Humphrey Davy did when, with the cur- 
rent from a galvanic battery, he produced and gave to the world a 
few ounces of the' new metal. The ingots of sodium, as made by 
the Chemical Construction Company, at Niagara Falls, are dipped 
into coal oil and thrown into tin cans, to be closed air-tight, ready 
for the market, or at once, by a simple process, converted into per- 
oxide of sodium, one of the most powerful oxidizing reagents re- 
quired in the arts. Factory after factory has been added, for va- 
rious electro-chemical processes, while the establishments first 
started have grown in size calling for power in a rapidly increasing 
ratio. 

While these industries were developing, electricity has been fur- 
nished to the lighting station to replace steam as the motive power, 
and a direct current is being delivered to the trolley lines of Ni- 
agara Falls and Buffalo. By the time the development was in 
shape to off'er power to Buff*alo, and the cost of installation was 
being worked out there, one great advantage of the tri-phase system 
over the bi- phase that had been adopted was urged as an important 
argument against what had been done. This advantage comes from 
the fact that the bi-phase transmission needs four cables, two 
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for each phase, while the tri-phase system is worked with three 
cables only, each of the three cables being no larger than each of 
the four demanded by the bi-phase system. This advantage had 
been taken into consideration, but other economies incident to the 
bi-phase had overbalanced the question of saving in copper in the 
line. Before the line to Buffalo could be built, however, and as a 
striking instance of an urgent need of exciting the talent of inventors 
to supply the want, Mr. C. F. Scott, of the Westinghouse Company, 
startled the electricians at a meeting in Washington with his scheme 
of converting the bi-phase current into a tri-phase in the static 
transformers that are used to raise the electro-motive force of the 
current from 2200 volts to 11,000 volts or more — this without add- 
ing one dollar to the actual cost of the transformers needed, and 
with the saving of twenty-five per cent, in the copper used, which 
must be credited to the tri-phase transmission. So that while the 
low frequency adopted increased the efficiency of the plant, and 
favored many operations of the power plant, the first cost was not 
affected by the prophesied high cost of transformers, and all the ad- 
vantages incident to both systems were obtained not only without 
an increase of the first cost, but a direct saving in the copper of the 
line. As the plant grew in size, many of the difficulties that had 
been expected in handling such an immense volume of electricity 
as was involved did not occur, and it was evident that the prac- 
tical electricians attached to the great manufacturing establish- 
ments of electrical machinery had brought the appliances needed 
well up to the requirements of the new conditions. Every ma- 
chine, every instrument needed, had to be contrived, not only to 
suit the size of the unit of 5000 horse power, but to meet the 
unknown effect of coupling so many great machines in parallel and 
distributing the current to establishments over which the attendants 
in the power-house have little or no control. 

In thus referring to the utilization of power at Niagara Falls, I 
may seem to depart from the subject of transmission of energy, 
although the development of the industries described is intended to 
illustrate the direct results obtained by transmitted energy. The 
energy developed at the dynamos in the power-house, and existing as 
potential only while the dynamos are in motion, begins with an elec- 
tro-magnetic force of 2200 volts, at which 5000 electrical horse power 
is transmitted by four cables, each i^" in diameter, two cables 
for each phase of each dynamo, to the bus bars from which the 
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current is distributed at from 2200 to 2000 volts (depending on dis* 
tance) to points outside of the power-house within a radius of tw6 
miles. By means of step-up transformers 10,000 electric horse 
power of induced current of 11,000 volts can be carried to Buf- 
falo by six cables, each f^" in diameter, and capable of trans- 
mitting 10,000 electric horse power at the said voltage, or double 
that amount, at 22,000 volts, with a loss, based on Lord Kelvin's 
law of economy as to size of conductors.* You can better realize the 
idea of the size of the conductors when I tell you that from each tur- 
bine exerting over 5000 horse power a steel shaft 11" in diameter is 
needed to drive each dynamo delivering 5000 electrical horse 
power, from which are carried the conductors of the sizes named: 
Four bus bars receive the current from five dynamos, the heaviest 
part of each bus bar being 3" in diameter; /. <?., one ii" steel shaft 
transmits kinetic energy of 5500 horse power; four i^" cables 
transmit 5000 electric horse power energy of 2200 volts; three 5^" 
cables transmit 5000 electric horse power to Buffalo. 

Besides the development of power at Niagara Falls, to which I 
have called your attention, numerous successful installations in 
various parts of our country could be referred to, and even in Europe 
we find the transmission of power by alternating current in exist- 
ence, and, in fact, in some instances preceding in actual operation 
the starting of the plant at Niagara Falls ; such installations being 
on a smaller scale required less time to construct them. 

^ Lord Kelvin proposed, in determining the size of conductors tor electricity, 
that the most economical area of conductor is that for which the annual cost of 
energy wasted is equal to the interest on that portion of the capital outlay which 
can be considered to be proportionate to the weight of the metal used ; that is to 
say, the amount of copper and other details of the transmission line, the interest 
of which should equal that amount of energy at its cost of production that may 
be wasted. The lower the cost of the power generated the more energy may be 
wasted to advantage. If too large a conductor is installed for the purpose of 
decreasing the loss, the capital outlay will be needlessly great. If too small a 
conductor is adopted the waste of energy will be too great, hence the importance 
of a law that indicates what the economical loss should be. In applying this law 
there is more or less divergence of opinion as to what part of the capital outlay 
should be taken into consideration in determining the amount to be wasted. As, 
for instance, an underground conduit system may be built to accommodate a 
great increase of the number of conductors installed, or when a pole line is 
erected for a given amount of power, additional conductors may be supported on 
the same poles without any great increase of the cost due to enlarging the ca- 
pacity of th© transmitting line. The law, therefore, bears with most force on the 
metal if naked or the cable if the conductor is insulated. 



1899.] SELLERS — TRANSMISSION OF ENERGY BY ELECTRICITY. 67 

The experiments of Mr. Tesla, which were directed toward the 
utilization of an alternate electric current of high frequency, and 
which were conducted in the interest of the Westinghouse Com- 
pany, resulted in the issue of at least twenty-nine patents to cover 
the multiphase generation of electricity. The first of these patents 
was issued as early as 1888, and the last in 1891, and yet in 1893, 
so far as I am aware, there were no examples of the Tesla motors 
in commercial operation, for the reason that up to that time — and, 
in fact, not until 1895 — ^^^^ conditions had not been favorable to 
its development. As soon as there seemed to be a demand for 
their use, however, the manufacturers placed them on the market 
with as high an efficiency as the best direct-current motors, with this 
further advantage that is of the utmost importance : A direct- 
current motor and a direct-current dynamo are limited in their 
electro-motive force by the commutator necessary for their opera- 
tion. The earliest alternating-current motors were what are known 
as synchronous motors ; that is, motors that when started would run 
in step with the dynamo from which the current proceeded. These 
motors had no self-starting power, and involved many objectionable 
features that are not incident to polyphase motors of the induction 
type — in other words, what we know as the Tesla motor. In the 
first place, and as of vital importance, a Tesla motor can be wound 
to suit high voltage. Electricity at 2000 volts can be carried with 
absolute safety by properly insulated cables into buildings and 
applied directly to the motor without any live terminals ; that is, 
without any part carrying current being exposed from which a dan- 
gerous shock of electricity can be obtained. They are all self- 
contained. They start with a powerful torque upon com- 
pleting, the circuit; that is, they start when the switch is closed 
and stop when the switch is open. Here is the possibility of an 
ideal electric motor, which is perfectly well understood by profes- 
sional electricians, but about which the public have yet to be more 
thoroughly informed. 

Though I have said that little was known about the alternating 
current in practice until lately, yet I have before me a copy of a 
letter written by Mr. L. B. Stillwell, one of our members, the Elec- 
trical Director of the Niagara Falls Power Company, when he was on 
the staff of the Westinghouse Company, dated May 11, 1893, in 
which he said : ** I received yesterday from our engineer in charge 
of the installation at Pomona, Cal., a report of tests which he had 
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been making, and I think you will be interested to learn that he has 
successfully transmitted 130 horse power over eighty- four miles of 
bare copper wire, supported upon our special insulators ; the length 
of the circuits being eighty- four miles, the conditions are of course 
such as we should encounter in transmission over forty- two miles. 
The result was obtained by connecting up in series the respective 
circuits from the power plant to the town of Pomona and the city 
of San Bernardino. About 3200 insulators supported the con- 
ductor carrying 10,000 volts, and the fact that this was done with- 
out the slightest evidence of break-down was noteworthy and 
important.*' Since then on some of the Western lines 20,000 
volts have been considered moderately low voltage, and 40,000 
volts have been used successfully, and this all since the year in 
which bids were first asked for polyphase alternating-current 
dynamos under stated conditions by the Cataract Construction 
Company for the Niagara Falls Power Company at Niagara. 

Mr. Edward D. Adams, the president of the Cataract Construc- 
tion Company, to whom the above letter was addressed, was thor- 
oughly alive to the advantage of the use of the alternating-current 
system in 1890, but in financiering the great development at 
Niagara Falls he held his mind open for truth, which he steadily 
pursued from the beginning, sustained by those interested with 
him, regardless of his own pecuniary interest and that of his 
personal friends. 

My own interest in electricity began in early boyhood. As soon 
as I was able I followed the discoveries of Faraday and others 
experimentally, using instruments made by myself for the purpose. 
From 1846 to nearly 1849 ^ was engaged to superintend rolling 
iron and making the telegraph wire that was used in the first lines 
established west of the Allegheny Mountains. Keeping in touch 
with progress of the uses to which electricity has been applied, I 
have noted how powerfully the growing needs excite the inventive 
faculty of those engaged in any one branch of science ; in general, 
also, the slow application to actual practice of knowledge given to 
the world by men seeking truth and laying the foundation of 
exact scientific methods. Our modern knowledge of thermo- 
dynamics does not express what was used to perfect the steam 
engine, as the best results and the greatest advance in the use of 
steam came before the students of thermo-dynamics gave us the 
modern text-book on the theory of steam. So it is with the trans- 
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mission of energy by electricity : beyond the possession of useful 
knowledge, actual practice and the attempt to accomplish results 
will yet need many venturesome efforts. 

In utilizing the power of Niagara Falls large units of power 
have been shown to be economical. A single dynamo built to 
yield 5000 electrical horse power has yielded 5600 electrical horse 
power without sign of overload. The wonderful efficiency of these 
machines, which have a loss of less than two and one-half per cent., 
has established the superiority of electrical transmission of power, 
and proved it to be more economical than any of the usual methods 
of transmission by material in motion ; that is to say, by shafting, 
belting or compressed air, etc. All such methods involve great 
frictional loss. When a steam engine is attached directly to a 
dynamo, the electrical output of the dynamo, measured by modern 
instruments of precision, is known to be more reliable as an indi- 
cation of the power produced by the combustion of a given amount 
of coal than any ordinary method of indicating the power of a 
steam engine to determine the horse power per pound of coal 
burned. Large factories, such as the Baldwin Locomotive Works, 
have recognized the economy of generating electricity by steam 
and transmitting it to the various machines or groups of machines 
in use, to which electric motors are applied, thus dispensing with 
long lines of shafting. How far electricity can be transmitted 
from the turbines at Niagara Falls with profit remains yet to be 
determined. The actual economy obtained by transmission to 
Buffalo, say a distance of twenty-two miles, is so much beyond 
what was predicated as possible in 1890, or even 1893, ^^^^ ^^ ^^^ 
can venture to say what will be forthcoming in the near future. 
With electricity it is very much as it was with railroads ; fifteen 
miles per hour was thought to be a dangerous speed when locomo- 
tives began to supersede the stage coach. Those who travel now 
hope for an improvement that will lead to a higher rate of speed 
than we are now accustomed to. So it is with electricity by over- 
head lines of transmission. One thousand volts is no less dangerous 
than 11,000 volts on the Buffalo line, or 20,000 or 30,000 on some 
of the air lines in this country. 

The question of underground transmission calls for a high 
quality of insulating material or method of preventing leakage, 
and of providing means of dissipating the heat that must result 
from any loss due to resistance in the conducting material used. 
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Copper is, of the available materials, the best conductor and the 
cheapest. The price of aluminum, however, owing to the cheap 
power used in its manufacture, has fallen from five dollars per 
pound to twenty-five cents per pound. Pure aluminum, properly 
alloyed with a metal that will increase its strength without decreas- 
ing its conducting quality, renders it possible at the present time 
for aluminum conductors to be offered at exactly the same price 
per mile as copper, with the added advantage of allowing the poles 
supporting the line to be placed much farther apart, thus using 
fewer insulators and decreasing the cost of the line ; also insuring 
more economy in transmission, as there is less leakage, due to the 
diminished number of supports, all of which will be weak points 
in the transmitting system. The increased area required for the 
lighter metal, resulting in a larger radiating surface, is favorable 
also to the dissipation of the heat engendered by the resistance in 
the line, as whatever energy is lost in such transmission assumes the 
form of heat energy. 

What can this or any other learned Society do to help in the 
promotion of the knowledge of electricity applied to the use of 
man ? It is a matter of great importance to those interested in the 
work of this Society that they recognize the necessity of exerting 
themselves to carry out the intent of its founder in promoting useful 
knowledge. We must try to induce the members and others to make 
use of the advantages that the Society possesses in disseminating 
useful knowledge through its publications, and to make this build- 
ing and these rooms the place for the discussion of subjects of 
practical as well as theoretical importance in the same direction, on 
the lines so earnestly followed by its founder, who tried to bring 
together representative men of varied attainments and to have 
them submit papers for discussion. 

In my efforts to interest members in our work in the direction of 
the subject of this discourse, and to have them submit papers for 
discussion, I have been met, first, with the excuse of want of time 
for the preparation of matter ; second, the desire of most specialists 
to contribute to the societies devoted to their specialties; third, 
to the fact that there are so many periodicals for each special de- 
partment of science ready and eager to obtain, even to pay for, 
copy, and in the case of electricity as applied to the service of man 
many of the professors of physics in colleges, specialists besides 
those on the staffs of the great manufacturing companies, are re- 
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tained in the interest of such companies, and in some cases are 
even discouraged from making public what for a time can be used 
to advantage in a commercial way and classed among the trade 
secrets. I speak knowingly on this subject, for the first question 
that was asked me in 1889, before I was solicited to report on the 
subject of transmission of power by electricity, was whether I was 
retained in the interest of any electric company. The fact that 
patent litigation has played so important a part in the development 
of electricity is also to be taken into account when an effort is made 
to awaken debate on subjects that should be of special interest in 
the Society founded by the early electrician, Benjamin Franklin. 
Many men are loath to commit themselves in debate that may in a 
short time be taken hold of by patent attorneys. The commercial 
aspect of scientific advance is too important to be ignored ; we 
must therefore, as members of the American Philosophical Society, 
as far as we can, induce others to assist in the work of the Society 
by showing a willingness to take an active part in the meetings that 
are held in this room, and by early publication of matter sub- 
mitted give precedent in publication to those who lay claims to 
priority of discovery. 



Stated Meeting^ April ^1, 1899, 

Vice-President Sellers in the Chair. 
Present, 17 members. 

The Curators announced that, in accordance with 9. resolu- 
tion of the Society, the Carthaginian tombstone in its posses- 
sion had been photographed, and exhibited a blue print of 
same (see accompanying figure, page 72). 

The death of Sir Monier-Monier Williams, of London, 
England, April 11, 1899, who was elected a member Decem- 
ber 17, 1886, was announced. 

Dr. Stellwagen made a verbal communication to the Society 
in regard to a tombstone presented by Commodore Stellwagen, 



on behalf of Mr. Perry, which was brought from Carthage. 
He said : 

It was in the spring of 1864, if my memory servea me correctly, that, 
at tbe urgent request of the Consul -General of the United Statee, Mr. 
Amoa Perry, the U. S. 8, " Constellation," of which I was an olflcer, 
paid a visit to the Bey of Tunis, as trouble with the Bedouins had caused 
alarm among the European reeidents. 




Cantw^i ui t rate t 



The Consu eci« d my fa he Cap a n H n y 8 8 ellwagen, U. S. 
Navy, to bring wogaesoeso sete o hs coua y and send one 
each to sci n ifi bod ea n Ph adelph a and New York. The one 
exhibited here this evening waa first given into the care of the Academy 
of Natural Sciences, but afterwards, at the suggestion of an officer of that 
body, it was sent to the American Philosophical Society. 

At the time of our Tisit the rnina of Carthage were so completely 
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hidden by the overlying soil and fine debris that the localities of the 
famous city were but vaguely known. This stone stela was found in 
the region of the temple of Astarte, and by many of those who examined 
it the relief was considered to be a figure of the Goddess Astarte feeding 
carnivorous, and presumably sacred, animals with the entrails and 
genitals of the victim of a sacrifice. 

I was discouraged at the very meagre results obtained by antiquarians 
who had studied the locality, and shocked to contemplate how entirely 
that great city was obliterated. Once she claimed to control the whole 
western Mediterranean Sea so effectually that "no one could wash his 
hands in it without her permission.** Her fleets and armies, her agri- 
culture and pomology, her stock raising and her temples are only known 
to us through her enemies, the Romans ; but these naturally biased his- 
torians freely acknowledged that she excelled the world. At the time 
of our visit only mounds of earth were to be seen there, covered with 
very small fragments of different-colored marbles, some fine large pieces 
of marble steps that evidently had formed portions of a great stairway to 
the sea gate, and a number of large subterranean reservoirs supposed to 
have been used for water storage, these being in pretty fair condition, 
and in strong contrast with the utter and absolute ruin of all else. 

Which was followed by a verbal communication by Dr. Mor- 
ris, as follows : 

It has been said that Abdel Kader when brought as a prisoner to Paris 
was taken to Versailles and asked his opinion as to the cele.brated paint- 
ings of the battles in Africa, where he had borne such an heroic part. 
He replied that "if an Arab had portrayed them he would probably 
have done so very differently.'* It is well for us to remember that nearly 
all we know of the Carthaginian empire, people or customs has come to 
us through Roman sources, and that the "Punica fides ** which we have 
learned of in our childhood might seem very different if heard of from 
the other side. While I would not be considered as an apologist for the 
worship of Astarte, which we know of from Syrian and Phoenician as 
well as from Greek and Roman Sources, passing as it does into that of 
Aphrodite and Nero, of Venus and Juno, or of sexual love, whether 
normal and pure or abnormal and illicit, it still remains true that 

C'e6t tofiJouTS Tamour, Tamour, 
Qui fait le monde & la ronde. 

Human nature has been and is the same in all climes, ages, civilizations 
and religions ; and it behooves us in inquiring about them to treat them 
fairly as we would seek to have done to our own views. It is in this 
manner I would study this relic, all too rare, as our friend, Dr. Thomas C. 
Stellwagen has just shown us, of Carthaginian civilization. It is a white 
sandstone slab, the lower part of which has been broken off and the 
upper corners sloped nearly but not quite to a point. It is 2 feet 5 inches 
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long, 1 foot 1^ inches broad, and 5 inches thick. At the top is a 5|<, 
which I take to be intended to represent the sun : on each of the corners 
of the sloping and straight sides two small concentric circles ©, which 
I take as intended to represent planets (Mars and Jupiter?) : and on the 
upper part of the slab the figure of Astarte with its crescent, holding a 
pomegranate in the right hand, from which a beast is feasting, and in the 
left a bunch of dates plucked at by a bird. Under this figure of Astarte, 
thus emblematic of the love-passion as alike furnishing fertility and pros- 
perity to all living beings, is the entablature of a temple or house with 
rude Corinthian columns, and an eagle, while beneath is the figure of a 
man calmly standing, wrapped in a robe. Herodianus (circa 150 A.D.) 
tells us of the custom prevailing at the beatification of an emperor among 
the Romans. An eagle was bound on the funeral pyre so that when it 
was lighted and the bonds burned the living bird soared aloft bearing 
the soul of the deceased to the empyrean, and the Imperator became 
Divus. May not this well explain this figure standing in the porch of 
the house or temple ready to pass through the region presided over by 
Love into the vast beyond where Light and Order still prevail ? and 
how far would such a faith differ from that held by the most of us 
to-day ? 

This stone, I believe, formed the doorway of a vault or sarcophagus 
such as may be not infrequently found on or near the shores of the 
Mediterranean, and may well aid us in our inquiries into the real beliefs 
of those who passed so long ago into the Great Beyond. 

On each side of the head of the man's figure is a small hole such as 
would receive a tenon on a bronze plaque, which may have covered this 
figure, as we see brasses on the graves of Crusaders in old cathedrals. 
If this were so, this monument, had it contained the man's name, would 
have, like Horace's, proved ** Ae're perennius.** 

The Society was adjourned by the presiding officer. 



Stated Meeting, May 5, 1899. 

Yice-President Sellers in the Chair. 

Present, 21 members. 

Gen. Isaac J. Wistar read an obituary notice of the late 
Richard A. Tilghman. 

The Secretaries announced the death at Philadelphia, on 
May 2, of Alexander Biddle, aged 80 years. 

The following papers were read : 

By Mr. R. H. Mathews, of Parramatta, New South Wales, 
*' On Divisions of North Australian Tribes.'* 
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By Dr. Eudolpli Buti, of Baltimore, ** On an Interesting 
Fragment of the Book of the Dead." 

By the Committee on Historical Manuscripts, *' A Calen- 
dar of the Weedon and of the Eichard Henry and Arthur 
Lee Correspondence in the Library of the Society.*' 

Dr. Samuel G. Dixon was elected a Councillor to fill the 
unexpired term of Gen. Isaac J. Wistar, made vacant by his 
election as a Vice-President of the Society. 

Mr. Harold Goodwin presented a framed engraving of John 
Vaughan, who had served the Society as Secretary in 1789 and 
1790, as Treasurer from 1791 to 1841, and as Librarian from 
1803 to 1842, and on motion the thanks of the Society were 
returned therefor. 

The Society was adjourned by the presiding officer. 



DIVISIONS OF NORTH AUSTRALIAN TRIBES. 

BY R. H. MATHEWS, L.S. 
(^Read May 5, 1899,) 

The division of a tribe into intermarrying sections or classes, 
although one of the most interesting of the institutions recognized 
among the Australian aborigines, has not hitherto received the 
attention which its importance deserves. In a former number of 
the Proceedings of this Society* I tabulated the names of eight 
sections, with the rules of marriage and descent in force over a 
large extent of country in the Northern Territory. Since then I 
have reported* a similar eight-section system, but with different sec- 
tional names, in the northwest corner of Queensland, extending 
southerly from the Gulf of Carpentaria for a distance of about 
three hundred miles, including the Wentworth, Nicholson, Greg- 
ory and Upper Georgina rivers. 

In an article contributed to the Royal Society of New South 
Wales in June, 1898, I described the eight sections of the Arrinda 
tribe on the Finke, Todd and other rivers,* but, while that paper 

^Proc Amer. Philos. Soc, xxxvii, 151-154. 

* Journ, Roy, Soc, N, S, lVa/fS,xxxu, 251, 252. 

• Idu/,, xxxii, 72. 
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was in the press, a correspondent furnished me with additional 
information which shows the line of descent in a manner that is 
more readily understood than by the table appended to the article 
in question. I propose, therefore, to supply a new table, showing 
how the divisions intermarry, with the sections to which the off- 
spring belong, as follows : 

TABLE L 





Husband 


Wife 


Offspring 


Group A - 

• 


1. Panungka 

2. Mbutjana 

3. Knurraia 

4. Koomara 


Parulla 
Pungata 
Ngala 
Bultara 


Pungata 
Ngala 
Bultara 
Parulla 


Group B - 


5. Parulla 

6. Bultara 

7. Ngala 

8. Pungata 


Panungka 
Koomara 
Knurraia 
Mbutjana 


Koomara 
Knurraia 
Mbutjana 
Panungka 



It will be observed by the foregoing table that the sons of the 
women of one group marry the daughters of the women of the 
other ; and, also, that each group has perpetual succession through 
its females. For example, take the women of Group A in the 
table, we find that Parulla is the mother of Pungata ; Pungata of 
Ngala; Ngala of Bultara, and Bultara is the mother of Parulla, 
and this order of succession is continually repeated.^ Among the 
women of Group B the line of descent conforms to the same rules. 
I have traced some of the section names of this organization, 
namely, Bultara, Koomara, etc., across the country from the Upper 
Finke river northeasterly to the Georgina river, a distance of more 
than four hundred miles. 

My correspondent also made some further investigations respecting 
the order of succession in four of the sections of the Warramonga 
tribe* at Tennant's Creek, with the result that it becomes necessary 
to prepare an amended table of one of the groups. As it might 
cause confusion to show only one group, I have included both in 
the subjoined table : 

^ The names of the eight sections of the Upper Finke river tribes were first 
reported by the Rev. L. Schulze in 1891 (Trans, Roy, Soc. S, Australia^ xiv, 
223, 224.) Their arrangement into two intermarrying groups was the result of 
my investigations (Journ, Roy, Soc, N, S, Wales, xxxii, 72). 

2 Journ, Roy, Soc, N, S, Wales, xxxii, 73. 
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TABLE IL 



Group A, 



r 

Group 6 \ 



[ 



Husband 

1. Aponunga. 

2. Ampajona 

3. Ungary 

4. Akamarra 

5. TunguUi 

6. Kabajee 

7. Opalla 

8. Apungata 



Wife 

TunguUi 
Apungata 
Opalla 
Kabajee 

Aponunga 
Akamarra 
Ungary 
Ampajona 



Offspring 

Apungata 
Opalla 
Kabajee 
TiinguUi 

Akamarra 
Ungary 
Ampajona 
Aponunga 



In Group A of the above table, the rotation of the section names 
is different from that given in my former table, which, necessarily, 
alters the order of descent among the women and children. Group 
B is the same as that previously given. If my correspondent is 
now correct, it can be shown by this table that a brother's son's 
children intermarry with a sister's son's children, instead of 
the son of a brother marrying the daughter of a sister, and 
vice versa^ as stated in my former paper. ^ In examining the two 
tables, I and II, it is seen that the names of several sections in the 
Arrinda tribe are almost identical with some of the section names 
of the Warramonga. 

On the McArthur, Kangaroo and Calvert rivers, in the Northern 
Territory, reaching thence along the shore of the Gulf of Carpen- 
taria beyond the Queensland boundary, and extending inland 
about one hundred miles, are several native tribes, among which 
may be mentioned the Yuckamurri, Yanular, Leanawa, Yookala and 
Kurrawar. The following synopsis shows the section to which a 
man belongs — the section into which he can marry — and the desig- 
nation of the offspring : 

TABLE in. 



Group A 



Group B, 



Husband 

1. Joolanjegoo 

2. Jameragoo 

3. Jinagoo 

4. Vukamurra 

5. Jungalagoo 

6. Bungaranjee 

7. Jooralagoo 

8. Bullaranjee 



Wife 

Jungalagoo 
Bullaranjee 
Jooralagoo 
Bungaranjee 

Joolanjegoo 
Yukamurra 
Jinagoo 
Jameragoo 



Offspring 

Bullaranjee 
Jooralagoo 
Bungaranjee 
Jungalagoo 

Yukamurri 
Jinagoo 
Jameragoo 
Joolanjegoo 



* Journ, Roy, Soc, N, S, Wales, xxxii, 74. 
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Some native tribes on the Victoria river, in the Northern Terri- 
tory of South Australia are segregated into two intermarrying 
groups, with the following subdivisions : 



Group A. 



Group B, 





TABLE IV. 






Husband 


Wife 


Offspring 


I. 


Jamada 


Jungalla 


Dhalyerree 


2. 


Jameram 


Dhalyerree 


Joolam 


3- 


Janna 


Joolam 


Dhungarree 


4. 


Jummiunya 


Dhungarree 


Jungalla 


5- 


Jungalla 


Jamada 


Jummiunya 


6. 


Dhungarree 


Jummiunya 


Janna 


7. 


Joolaro 


Janna 


Jameram* 


8. 


Dhalyerree 


Jameram 


Jamada 



If we compare Tables I, II, III and IV with the table of eight 
sections reported by me in a former article to this Society,* it will 
be observed that the four tables are constructed on the same system, 
and all contain the same order of succession. In other words, all 
the tribes dealt with have substantially the same organisation, 
although there are dialectic variations, more or less, in the names 
of the sections. In the Tables I, II and III, I have omitted the 
feminine form of the name of each section, which, it is thought, 
will enable the reader more readily to follow the rules of marriage 
and descent. The divisional system, or social organization, 
reported in this article, extends from the Upper Finke river to the 
embouchure of the McArthur, in the Gulf of Carpentaria, a distance 
of about six hundred and fifty miles. I am informed by some of 
my correspondents that the same system, but with different divi- 
sional names, reaches westwardly from the Gulf of Carpentaria to 
the Daly and Victoria rivers, and onwards into West Australia. 

The southern portion of the Arrinda and adjoining tribes occupy 
the Middle Finke and Charlotte waters, reaching as far south as the 
Macumba river. Among them there are only four sections em- 
ployed to regulate the intersexual relations, as shown in the follow- 
ing table. These sections comprise four of those enumerated in 
Table I : 



1 Prog. Amer. Philos. Sue, xxxvii, 152. 
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Group A, 



Group B, 



{ 
{ 



TABLE V. 

Husband Wife Offspring 

1. Panungka Parulla Bultara 

2. Koomara Bultara Parulla 

3. Parulla Panungka Koomara 

4. Bultara Koomara Panungka 



It will be seen that the community is segregated into two inter- 
marrying groups, and that the children take the name of the com- 
plementary section in the division to which their mother belongs. 

In the southern portion of South Australia there are a number of 
tribes who possess the two primary groups only, like A and B in the 
foregoing tables, without any subdivisions into sections. As an 
example of this system, it may be mentioned that in some districts 
these two divisions, or groups, are called Matturri and Karraroo ;^ 
in others they are Krokee and Kumite ; in other parts they are 
called Kookoojiba and Koocheebinga, and, again in others, they 
are known as Koolpirry and Thinewah. In each case the men 
belonging to one primary division marry the women of the other, 
and the children take the name of their mother's division. As I 
am now engaged in the preparation of a comprehensive article 
dealing with this type of organization, I shall not enter farther 
upon it at present. 



ON AN INTERESTING FRAGMENT OF THE ''BOOK 

OF THE DEAD.'' 

BY RUDOLPH BUTI, PH.D. 
(^Read May 5» 1899.) 

In the Egyptian collection of the Woman's College of Balti- 
more there is an Egyptian hieratic papyrus which, when handed to 
me for translation, I found to be an interesting fragment of the 
'* Book of the Dead." The fragment written on papyrus is a foot 
and an inch in length and seven inches in width. 

It contains a part of the 149th chapter, which is divided into 
fourteen paragraphs. The papyrus is also divided into vertical col- 
umns of three inches, separated by a double line of nearly one- 

^ yourn, Roy, Soc, N. S, Wales , xxxii, 69. 
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eighth of an inch. The top of each column isi occupied for two 
and one-half inches by colored vignettes, relating to the subject of 
the paragraph. 

The 149th chapter, to which the fragment belongs, is one of the 
highly mystical chapters, and, with the 148th, was to be recited on 
the festivals of the first, sixth and fifteenth days of the month, in 
order to let the deceased pass the mystical regions of Akar (a kind 
of Purgatory?) and to allow the soul to come out of them. 

The entire 149th chapter contained fourteen parts or *' abodes " 
ot the Hades. In this papyrus we have the eleventh, twelfth, thir- 
teenth and a portion of the fourteenth or last : but even the first 
three are not complete. 

Almost all the vignettes have demons with swords in their hands. 
The first vignette (eleventh abode) contains a zigzag path, which is 
not a staircase as it appears for want of perspective, and two 
demons. One of them is female and lion-headed, with two 
swords; the other is male, a Cynocephalus God, also with two 
swords. 

The following vignette (twelfth abode) contains a hippopotamus 
demon with axe-blade containing four swords. 

The thirteenth abode contains the goddess Thaur or Thoueris, a 
concubine of Typho, the evil genius Sepu^ with the features of hip- 
popotamus and holding a scarabaeus. 

In the papyrus of Turin there is also a bareheaded god with bow 
and arrows ; in its place are three horse-shoe-shaped abodes. 

The last vignette is very much mutilated, but, with the help of 
the other rituals, we can reconstruct it. We have a crocodile, a hawk 
and an antropo-sphinx anubis, a Shes or tie God adoring, hawk 
again, befaced denion with swords, nit and horns. 

According to the very regular writing of hieratic text, the colors 
of vignettes and the differences from other texts, we can say 
that this fragment belongs to the twenty-first dynasty, like one of 
those extracts made for religious purposes, preserved in the temples 
in order to be recited on the festivals of Uka or Thoth, the birth- 
day of Osiris, the manifestations of Khem and the night of the 
hakr. 

The first line of each column, containing the title of the para- 
graph, is written in red ink, all the others in black. 

Although there are seventy-eight fragments of the ''Book of the 
Dead '* (of which twenty-five only in England and seventeen in 



1899.] CALENDAR OF THE WEEDON CORRESPONDENCE. 81 

Paris), the Baltimore fragment is one of the few in America, and 
it is interesting on account of its fine handwriting and its complete- 
ness in the titles of different columns or paragraphs. 

Besides that, in our fragment there are some variants worthy of 
note. 

In the beginning of the eleventh abode we find a mention of 
*^ Osiris, Lord of Tattou " (Ausar neb Tattu . . . )> which is never 
seen in the other texts. 

All the phrases which in the Naville complete edition are erased are 
here clearly legible ; even in the beginning of the twelfth abode, 
when in this fragment is written, ''Osiris who opens the doors of 
heaven" (Ausar un aa pet . . . )> in all other fragments this 
phrase is always wanting. 

Equally, in the beginning of the last or fourteenth abode, the 
phrase, "Ammon in Thebes " (x^ien em AptetJ, is not to be found 
in any other edition. 



CALENDAR OF 

THE CORRESPONDENCE OF 

BRIGADIER-GENERAL GEORGE WEEDON, U. S. A., 

WITH CELEBRATED CHARACTERS OF 

THE AMERICAN REVOLUTION. 

In the Library of the American Philosophical Society. 

Prepared under the direction of the Committee on Historical Manuscripts. 

{Read May 5, 1899.) 

LETTERS TO GENERAL WEEDON. 

Blair, Archibald : 

1780.— September 6, In Council, — Proposition from Col. Rob- 
ert Lawson to raise a body of volunteers to march to the 
southward, accepted. Detailed enumeration of conditions 
under which they shall serve. (Copy) No. 40. 

1 781. — April 4. In Council, — Extract from the minutes. Rule 
of exchange of prisoners to be adhered to as far .as possi- 
ble, calling for such citizens first as have been longest in 
captivity. If enemy think proper to liberate absolutely any 
number of captive citizens, an equal number of theirs shall 
be liberated. No. 75. 

PROC. AMBR. PHILOS. 800. XXXVIII. 159. F. PRINTED JULY 18, 1899. 
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Bland, Theodorick : 

1783. — March 2^, Philadelphia, — Rejoicing over the declaration 
of peace. Our debt of gratitude to France. 

P. S. — Commutation of five years* whole pay in lieu of half 
pay, allowed by Congress to officers of the army. No. 145. 

Davis, William : 

I'jSi,— June 25. War Office, — Wishes to know if arms sent 
arrived at Fredericksburg. Desires his assistance in get- 
ting boats for the Marquis, and also in meeting his demand 
for 600 arms. Dimensions and cost of boats. Congratu- 
lates him on the capture of Augusta with 160 British, zoo 
Tories and about 200 negroes, six pieces of cannon and vari- 
ous stores. On the 8th inst.. Gen. Greene's approaches 
were within 5P yards of the enemy's works at Ninety-six. 
Offer of capitulation rejected. Reinforcements from Au- 
gusta hourly expected to join Gen. Greene. Enemy's only 
posts, Charlestown, Savannah and Monk's Corner. George- 
town evacuated. Will be in Charlottesville before he can 
receive an answer. No. 137. 

De^igues : 

I'jZi,— June 6. Falmouth {in French^. — Asking for a permit to 
cross the river. Intends to debark at Leedstown for Cadiz to 
command the volunteers. No. 109. 

Elwell, Jesse : 

\*lZ\,—June 13, Prince William, — Received orders from Gen. 
Nelson to send to camp every man of the militia who can be 
furnished with a rifle, and all horses except those employed in 
agriculture. Desires advice as to the carrying out of these 
orders. No. 121. 

Graham, Richard : 

I'jZi. —June 14, Dumfries, — Concerning the making of swords 
or sword hilts. Mr. Caves' offer to make 50 hilts if paid for 
them in tobacco. Desires his opinion on the intended move- 
ments of Cornwallis. No. 122. 

Grayson, William (Col.) : 

1780. — October 2j. Philadelphia. — Encloses newspapers. Letter 
from Mr. Richard Harrison, at Cadiz, mentions destruction of 



1899.] CALENDAR OF THE WEEDON CORRESPONDENCE. 83 

Grayson, William (continued): 

an English fleet of merchantmen. Col. Febiger's zeal in 
procuring clothes and tents attended with only moderate 
success. Afraid army will be distressed for woollen clothing 
and blankets. Will squeeze out about 500 suits for the Vir- 
ginia line. Blames Virginia for not properly clothing her 
troops. 

N. B. — Gen. Greene to command to the southward. Par- 
sons promoted to rank as Major-General. Heath commands 
at West Point. No. 45. 

1 781. — April 24. War Office, — Warning him of the reported 
embarkation of Gen. Clinton for the southward with 3000 
men. Believes they meditate immediate descent on Virginia 
to cooperate with Cornwallis for the conquest of that State and 
North Carolina. Has private intelligence that French fleet 
destined for America has not yet sailed. Wayne to set out in 
a day or two. Scarcity of cash the reason for his delay. 
Maryland dragoons in want of everything. Dutch have 
closed with Great Britain as to hostilities. Major Anderson of 
Virginia and several other officers exchanged by Gen. Moul- 
trie. Cornwallis* threat to send all American officers to 
Jamaica. 

P.S. — In future will not sign his name to any letter, as the 
British make a point of seizing post-riders and publishing the 
letters. No. Zd. 

1 78 1. — May 2g. Philadelphia. — Detailed account of arms ready 
to be sent on, and those in preparation. No money in Vir- 
ginia to buy anything, and no credit. Wayne on his way to 
Fredericksburg. Six hundred new levies expected from Mary- 
land and Delaware. With Moylan's horse and Steuben's 1200 
cannot Cornwallis be faced ? Evacuation of New York not so 
improbable. Conjectures concerning the destination of the 
last detachments from New York. Advices from Europe most 
hopeful. No. 95. 

\lZ\,—June J. Philadelphia, — Desires more particular intelli- 
gence concerning the Marquis* whereabouts, and the number 
of his (Gen. Weedon's) own force. By July i, there will be 
sufficient arms in Virginia for every purpose. Three battalions 
of militia ordered from Maryland and four from Pennsylvania. 
Incloses list of arms sent on. Will send by every post further 
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Grayson, William {continued) : 

details. Will push hard to get leave to go to Virginia, after 
arranging matter of arms. No. io6. 

\']Z\,—June§, Philadelphia, — Asking that an officer may be sent 
to Noland's Ferry, who shall remain until July i, to direct 
the waggoners where to take the arms. No. io8. 

1 78 1. —;/««<? 12, Philadelphia, — Acknowledging letter of 5th 
inst. List of arms sent. Upwards of 200 muskets repaired 
daily. Swords and pistols not so numerous, but promises a 
certain number. Has informed the Marquis of these matters 
and has suggested the propriety of collecting and stationing a 
body of volunteers at Leesburgh. Heard that the Due de 
Lauzun's corps were at Lebanon, but uncertain whether their 
destination is Virginia. Advises skirmishes, but no general 
action. No. 120. 

I'jZi,— June 18. Philadelphia, — Acknowledging letter, and glad 
to hear that matters are not so desperate. Fears the Marquis 
will risk a battle. Great superiority of the enemy's cavalry. 
Mentions various reinforcements if only the Marquis will wait 
for them. Assembly of Pennsylvania doing nothing, ^till de- 
bating the advisability of sending troops to Virginia's aid. 
Convulsed by faction and ruled by Republican party. Presi- 
dent of the State desires the measure, and also the command 
of the troops, if they march. News of arrival of ships at 
Boston containing 1 200 recruits and military stores for French 
army at Rhode Island. Also news too good to be true of the 
arrival in Boston of the Alliance and Lafayette with food and 
clothing. Difficulty in getting waggoners to carry the arms, 

several of them having been taken by the enemy. 

No. 129. 

\']%\,—June 26, Philadelphia, — Clothing and 200,000 cartridges 
despatched to the Marquis, also arms, which were repaired. 
Moylan will leave Lancaster in two days with 60 dragoons 
well accoutred. Arrival of Capt. Barry at Boston in the 
Alliance. Parted, at sea in a gale, with the Lafayette, con- 
taining all the arms and clothing. Safety of this vessel of 
more importance than three victories. Pennsylvania doing 
well. Reasons for thinking Gen. Weedon ought not to join 
the Marquis. Desires his opinion of rampart arms. List .of 
arms ordered. No. 140. 
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Greene, Nathanael (Gen.) : 

^777- — February 24, Basking Ridge, N, K — Acknowledging let- 
ter of 23d inst. Ignorant who gave Col. Guyger orders to 
come to his department, but will arm thepa. Col. Piper's 
detachment to join Gen. Putnam. Attack made on foraging 
party of enemy, from Amboy, 4000 strong. Enumerates casu- 
alties on both sides. Col. Johnson, with party of Maryland 
militia, attacked enemy, but, just as they were in his power, 
his party cowardly deserted him. Will send prisoners, taken 
by Gen. Warner, to Morristown. 
N. B. — Enemy killed two of the inhabitants because they did 
not assist them to carry off their dead. . No. 2. 

1782. — April 22, Headquarters near .Dorchester, -^Yixst part of 
letter personal and amusing. In latter part, speaks of ragged 
and destitute condition of the army. Complaints of officers 
and men. Not a good condition in which to face a superior 
enemy. Not a drop of spirits in camp. No. 142. 

1782. — October 7. Headquarters. — Congratulations on the ap- 
proaching peace. Evacuation of Savannah and Charleston, 
old news. Refugees embarking for St. Augustine — no greater 
punishment. Their situation there deplorable : no shelter, no 
food. Resentment of people too strong to admit pity. Ex- 
pects whole British army to be gone by the 12th or 15 th. 
His work being completed, hopes to go North. Took pride 
in getting rid of enemy without foreign aid. Prospects flat- 
tering, but vigilance still needed. Meeting of officers to be 
held in January to learn their wishes in respect to returning 
from, or continuing in, service. For himself, desires, above 
everything, to be a private citizen. Particulars about Col. 
Washington's and Lt. Col. Lee's marriage. Remembrances 
to friends. No. 143. 

Hendricks, James (Col.): 

1 781. — May 75. — Alexandria, — Reporting unnecessary delay in 
the carrying of a letter from the Marquis to Gen. Wayne. 
Desires the matter to be looked into and the delinquent pun- 
ished. No. 93. 

1 781. —;/««<? ig» Alexandria, — Acknowledging letter of 17th 
inst. Capt. Moore, commanding Volunteer Light Horse at 
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Hendricks, James {continued) : 

Georgetown, does not think he is justified in moving without 
the Governor's instructions. Such punctilios a pity. Hears 
the Executive of Maryland has never been called on, officially, 
for her aid ; if true, wishes the Marquis would call on them. 
Can find no shoes in town. Must get County Commissioner's 
assistance to procure vinegar and spirits. Will do all in his 
power. No. 133. 

Holmes, Joseph : 

\lZ\,—June 5. Winchester, — Acknowledging letter of 2d inst., 
concerning the guarding of prisoners. Renders account of 
the prisoners, their number and rank. No. 105. 

Jefferson, Thomas : 

No date, — Executive will impress necessary boats. Light boats 
being built but not to be depended on. No. 30. 

il^o,— July 28, Richmond, — Asks for duplicate certificates, set- 
ting forth at what time the regiments were taken on the Con- 
tinental establishment, whether armed by the State, and how 
many arms they carried. No. 32. 

1780. — October 22, Richmond, — Received this day certain infor- 
mation of the arrival of a considerable fleet of the enemy in 
the bay, and of their intended debarkation. Measures taken 
to oppose them. His (Gen. Weedon*s) presence needed to 
aid in the command, also Gen. Muhlenberg's, Gen. Nelson's 
and Gen. Stevan's. No. 43. 

1780. — November j, Richmond, — State of magazine renders it 
essential that not a single arm shall be lost. No militia man 
who has received a public arm shall be discharged from duty 
until he has returned it, or given a satisfactory account 
of it. If he omits to do this, he shall be declared a de- 
serter. No. 52. 

1780. — November 6. In Council, — Every kind of necessary in 
future to be impressed according to the directions of the inva- 
sion law. One hundred copies of this clause to be printed. 
The State Quartermaster directed to spare to Mr. Southall two 
of the three wagons he has. Question as to who has the right of 
appointing the surgeon and the surgeon's mate. Encloses ^125 
new money, only kind issued from the treasury, equal to 
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Jefferson, Thomas {continued) : 

;^Sooo old money. Offers any aid in their power to promote 
operations in the laboratory. No. 55. 

1780. — November 7. In Council, — Encloses Militia Commission 
to Mr. Triplett, to enable him legally to impress provisions 
and necessaries. No. 56. 

1 781. — March ji. In Council, — Statement of the number of 
militia needed to relieve those first called upon. Discusses 
speediest way of obtaining reinforcements. Master Alexander 
Frazier Gregory to be permitted to land and proceed to 
Urbana, on account of services rendered Gen. Woodford by 
his father. Encloses letters to be delivered to the Flag vessel 
in James river. No. 64. 

1 78 1. — April J, In Council, — Desiring him to see that the militia, 
ordered to relieve those long in service, proceed to Gen. 
Muhlenberg's headquarters. Part of Gen. Muhlenberg's 
forces, having been three months from home, are very impa- 
tient. Thinks it wise not to hazard his (Weedon's) detach- 
ments more than is necessary. Scouring parties still keep up 
spirits of the people, protect them from depredation, and, if 
withdrawn of nights, will, perhaps, be safe. Disposition of 
vessels containing stores. 

P. S. — Very particular attention to be paid to the returning 
of public arms and ammunition. No. 72. 

1 78 1. — April 4, In Council, — Acknowledging letters of ist, 2d, 
3d inst. Impossible to send additional arms at present. Any 
men from the counties destined for the present tour, who can- 
not be armed, may be sent to Gen. Muhlenberg, whose rifle- 
men will not stay until reliefs arrive. Encloses resolution of 
Council concerning exchange of prisoners under general rules, 
the advantage of which will result equally to the lowest and 
highest citizen. Right of turn an insuperable obstacle to 
every proposition for the exchange of Col. Curie. Desires 
Col. Curie's enlargement may be obtained on such a parole as 
a man of honor could sign. Our kindness to captive English 
officers should render refusal difficult. Encloses list of pris- 
oners for exchange, soldier for soldier, sailor for sailor, 
etc. No. 73. 
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Jefferson, Thomas {continued)*, 

1 781. — April 2j, Richmond, — Inclosing letter forwarded by Baron 
Steuben. Anxious to know if it is an answer to proposition 
for exchange of prisoners. On i8th enemy came from Ports- 
mouth up James river, force unknown. Landed in two 
bodies ; one at Burwell's Ferry, the other near the mouth of 
Chickahominy river. Upper party proceeded to shipyard. 
What injury they did unknown. Stores eight or ten miles 
higher up. On 2 2d, enemy left Williamsburg; their future 
movements doubtful. Enumerates counties from which all 
men able to bear arjns are ordered to assemble at Peters- 
burg. No. 85. 

Jenifer, Daniel, of St. Thomas : 

1 781. — -June J*. Philadelphia. — Meeting of foreign powers. 
Thinks France will procure us favorable terms, if not from jus- 
tice then from policy. Trusts the Marquis will check Com- 
wallis. Grayson indefatigable in procuring arms. Four 
battalions likely to be sent at once to the aid of Maryland or 
Virginia. Advantage to Pennsylvania if she had delayed a little 
longer the selling of British property. No. 107. 

Jones, James : 

1 781 . — -June 77. Bowling Green, — Announcing his advance tocjoin 
the Marquis with a troop of volunteer horse raised in Glouces- 
ter county. Ignorance of the enemy's whereabouts and ter- 
rible condition of his horse's hoofs determined his march to 
Fredericksburg. No. 125. 

LaFayette, Marquis de : 

1 78 1. — April 27, Bowling Green, — From information received, 
thinks enemy has landed, near 3000 strong, and taken Peters- 
burg. Intends leaving for Richmond on the following morn- 
ing. Small force of horse or men necessary to the Governor's 
safety and his own in Richmond. Arrival of artillery under 
Galvan of the utmost importance. Requests him to give 
Galvan any militia and mounted men he can collect. Must 
be pushed on night and day. Importance of keeping Rich- 
mond. No. 92. 

1 78 1. — May 28. Hanover county, — Public stores and much 
private property having been removed from Richmond. A 
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LaFayette, Marquis de {continued ) : 

defeat at present is not worth risking. Road from Hanover 
Court house to Richmond being unsafe, will remove to Allen's 
Ford, south of Anne river. Requests that the militia and the 
expresses shall be ordered to that ford. Also that a strong 
force may convey thither the horses, arms and particularly 
clothing coming from Baltimore and Philadelphia. Enclosed 
to be forwarded to Gen. Wayne. Leslie reported to have 
gone down James river to garrison Portsmouth. Wants 
riflemen, cavalry and arms. Thanks him for his past exer- 
tions. No. 94. 

1 78 1. — May 2g, Gold Mine Creek. — Enemy's present plan to 
march to Fredericksburg; hopes to arrive before the main 
body. Will be at Anderson bridge the following day at noon. 
• Desires everything to be sent there. Desperate need for 
dragoons. Enclosed to be sent post-haste to Gen. Wayne. 
All stores to be moved out of harm's way. Every boat and 
bridge below the falls to be immediately destroyed. The great 
want of horses and saddles. Desires him to acquaint the 
General's mother and also Mrs. Washington with this news, 
also any others who mean to move. No. 96. 

1 781. — -June 2, Davenport Tavern. — Enemy's intention to turn 
his right flank and prevent his junction with Gen. Wayne. 
Will move towards Orange Court house, at which place militia 
must rendezvous, and expresses be sent there. Orders con- 
cerning supplies on hand and those on the road. 

P. S. — Even bet that the enemy will go straight to Fred- 
ericksburg. Leslie and Arnold gone down already with body 
of troops. No. 99. 

i*jZi,— June 2, Mattapony Church, — (Written by G. A. Wash- 
ington, aide-de-camp of LaFayette.) Removal of public stores 
should proceed. Precautions for his (Gen. Weedon's) safety 
must be taken, as the main body of the enemy are at 
Chesterfield, and will probably be in Fredericksburg on the 
following day. Begs him to acquaint Gen. Wayne with the 
situation, and to write the commissary of prisons, to hold 
prisoners in Winchester ready at a moment's warning. On 
arrival of enemy, destruction of boats must be particularly 
attended to. No. 100. 
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LaFayette, Marquis de {continued^ : 

I iZ\,^June J, CorbirCs Bridge, — Orders concerning the sending 
forward of the militia, the mails and the stores. No. 103. 

l^Sl,'^June 16, Deep Creek. — Mr. Brown is the bearer of this 
letter. Enemy moving towards Richmond, followed by him 
(LaFayette), but difference of ground makes reinforcements an 
immediate necessity. Desires above all things, cavalry. 
Directions as to their reaching him at once. Wants all armed 
and unarmed militia, not belonging to counties north of Rap- 
pahannock, to be hurried on to him with the greatest despatch. 
The terrible need of cartridges and shoes, also rum, for the 
water is bad. Importance of these things ! They must travel 
night and day. No. 123. 

Lee, Richard Henry : 

\lZ\,—June I, — Acknowledging letter of previous day concerning 
the raising of militia in the four lower countries. Westmore- 
land Court house an excellent rendezvous. Certain that Corn- 
wallis will not come north until English fleet appears in the 
Potomac. Conjectures concerning the slowness of their 
advance. Terrible want of all things : arms, cavalry, ammu- 
nition, fete. Trusts Gen. Wayne will join him (the Marquis) 
in a day or two, and that together they will make head against 
the enemy's divided force. No. 97. 

1 7 8 1 . —June 2, go* clock , Saturday, — Acknowledging letter of pre- 
vious day. Will submit it to the Lieutenant of Richmond to be 
forwarded. Will call out militia and armed men to the num- 
ber of 200 or 250. Enemy's councils now directed by plun- 
der and revenge. No. 98. 

1781.— ^««^ 7. — Detailed account of the drafting of militia. Two 
hundred well-armed men will join him at Falmouth, under 
command of Col. John A. Washington. May expect socmen 
from the four lower counties. Enemy's designs in the Rappa- 
hannock and Potomac. Fears they cannot be prevented from 
plundering and burning, since so many men and officers 
have b9en detached. Will delivet his letter to Col. War- 
rington. No. no. 

I'j^ii.—June 2S> l^estmor eland, — Informing him that one-half of 
the Westmoreland militia are ordered to march on the follow- 
ing day. Recommends the bearer, Mr. John Munroe, to his 
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Lee, Richard Henry {continued^ : 

kind attention and begs his influence in procuring him a posi- 
tion in the army, more worthy of his past service. No. 139. 

i*lZ\,~-~July I, Chantilly. — Acknowledging his last letter. Look- 
outs vigilant and on the alert for any sign of hostile fleet. En- 
closed letter from the Marquis tells condition of affairs three 
days before. Reported that Mr. Jenifer of Congress has 
written to his brother of the evacuation of New York by the 
enemy. If true, either the southern war will be pushed vigor- 
ously, or else they intend to quit the states. Wants powder, 
cartridge paper and a few arms. No. 147. 

McHenry, James : 

1*1^1.— June 25, Mr, Savage's Bouse, — Enemy lay at New Kent 
Courthouse, from 21st to 24th. This morning, Pennsylvanians 
moved on the route of his lordship. Militia continue on this 
ground. Marquis begs that a special messenger be de- 
spatched to Annapolis to the officer commanding Moylan's 
corps. No. 138. 

I'jZi.—June 2g. Tyree's Plantation, Twenty Miles from Williams- 
burg, — Short account of an action on the 26th between 
American advanced corps under Cols. Butler and Simcoe, 
within six miles of Williamsburg. American loss : five 
officers, two sergeants and twenty-six privates killed and 
wounded. Enemy had sixty killed and one hundred wounded. 
Lord Cornwallis in Williamsburg; has received reinforce- 
ments from Portsmouth ; is shipping off his negroes at 
York. No. 141. 

McWiLLiAMS, William: 

\*]Z\,^June 20. Camp, Dandridge' s Farm, — Glad to place cer- 
tain men in the important business of making accoutrements 
for the soldiery. Gen. Greene's success in Carolina. All the 
enemy's posts taken, except Charlestown, besides 20,000 
bushels of corn, sixteen pieces of cannon, and 500 British 
prisoners. Enemy have crossed James river at Richmond, 
after destroying tobacco warehouses and some private 
property. Apologizes for any inaccuracy on the plea of the 
scarcity of paper. No. 135. 
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Meals, John : 

1780. — October ^o. Long Island. — Bearer of this letter is Capt. 
Willis, who has been exchanged. Speaks of himself as a 
prisoner with small hope of liberation. Solicits Gen. Weedon's 
influence with those in power to procure him a parole. Ques- 
tion of certain rents being due. No. 17. 

Mercer, John F. : 

1783. — March 24, Philadelphia, — Negotiations in Europe happily 
terminated in a general pacification. Triumph, a French 
frigate, despatched by LaFayette and Comte d* Estaing, brought 
the news of the cessation of hostilities. Late confusion in the 
army terminated in a manner which reflects additional honor 
on that band of patriots. Results of a slight alteration in the 
southern boundary. No. 144. 

Mortimer, Charles: 

1 780. — October jo. Fredericksburg, — Has sent one hundred weight 
bark, as requested. Urgent need of medicines for his hospital. 
Keeps the few medicines he has for private practice. Has sent 
forward seven or eight patients. None shall be kept that can 
do duty in field or garrison. No. 18. 

Muhlenberg, General: 

1780. — September ^. Fredericksburg: — Wishes to know whether it 
would not be wiser to keep sufficient arms for the levies that 
rendezvous at Winchester, Alexandria and Fredericksburg. 
Encloses returns of arms sent forward and those left behind. 
As soon as he can make up an officer's command with the 
deserters brought in, will attend to Gen. Weedon's letter of 
the 29th inst. No. 39. 

1780. — October 8. Richmond, — Express arrived an hour before 

from Gen. Gates with an account that Lord Cornwallis had 

been reinforced with 1000 men, that the enemy were in motion 

and had taken Charlotte. Begs for four wagons to enable him 

. to send reinforcements to the General. No. 42. 

1780. — October 22. Richmond, — Sunday night. Amazingly dis- 
tressed for want of officers. Wishes every officer from Fred- 
ericksburg sent on, also Dr. Wallace, as he needs a sur- 
geon. • No. 44. 
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Muhlenberg, Gen. {continued) : 

1780. — October 2/, Petersburg, — Glad to hear of his (Weedon's) 
arrival at Richmond. Advice as to the arrangement of the 
new levies. Col. Bufort's letter reports that Col. Campbell, 
in a late action with part of Fulton's corps, killed seventy of 
them. Making preparations to march for Cabbin Point. Has 
ordered London Volunteers to join ninety of Gibson's Regi- 
ment. No. 47. 

1780. — October 28, Cabbin Point, — Arrived at Cabbin Point this 
morning. Nettled to hear that the English had reimbarked 
and hauled off into the bay without having a shot fired at 
them. A British cavalryman, captured, swears he left British 
troops, two nights before, marching towards Smithfield, and 
that the forces employed in this invasion number 8000. Be- 
lieves he lies, but will march the next morning and convince 
himself. What can he do without cavalry or cannon ? Has 
140 men without camp kettles ; also companies of 100 men 
with only one officer. No. 49. 

1780. — October 2^, Cabbin Point, — Favor of 27th at hand. 
Prisoner's assertions of yesterday confirmed. Enemy about 
eight miles from Smithfield. Would be there, himself, if he 
could have procured provisions. Money necessary to get 
military departments in order. 

P. S. — Hears that enemy encamped two nights before at 
Joseph Scott's, seven miles above Suffolk. No. 50. 

1780. — October ji. Baker's Mills, Isle of Wight, — Militia, 100 
in number, assembled at Cabbin Point, only four muskets 
among them. Must refer them to him (Weedon) for arms. 
Has sent out 300 men after a plundering party. Hopes to 
gain from them a few prisoners to furnish him with proper 
intelligence. Expects Gen. Nelson in the evening. No. 20. 

1780. — October ji. Col, Allen Cockes, — The bearer of this, Mr. 
Bush, can give all the intelligence procured thus far. If pos- 
sible, will form a junction with Col. Parker, before night, who 
has 250 men. Will endeavor to surprise enemy's outposts. 
In great need of horse for reconnoitering purposes. No. 22. 

1 780. — November 5. — Encloses letter for the Governor. Reinforce- 
ments received, so trifling that he is obliged to stand aloof and 
not venture further. Difficulties of his position, the enemy 
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Muhlenberg, Gen. {continued^ : 

having destroyed all boats. Force of enemy too large to per- 
mit of his attacking them. Capt. Gaines with small body of 
horse surprised the advance picket. Officer of the guard, a 
Hessian, lost his life through speaking English imperfectly. 
Any chance of getting arms for militia ? 

P. S. — Twenty-two bushels of oysters just arrived. No. 51. 

1 780. — November j. Stoners Mills, — Since writing has received en- 
closed letters from Gen. Gregory and Col. Lamb. Enemy's 
present manoeuvres make reinforcements at this post absolutely 
necessary. Advises Gen. Weedon if he moves down to take the 
nearest route to Stoners Mills. Flag just got to Smithfield 
from Portsmouth, with letter from Mr. Blair on a very frivo- 
lous errand. Intends writing to Gen. Leslie to send flag only 
when there is something worth communicating. [No. 54. 

1780. — November II. Stoners Mills. — Just received his favor by 
express ; glad to hear that he is coming on. Enemy lie still 
from choice, while he does it from necessity. Has a plan to 
surprise the enemy's post at Dr. Hall's, but will put it off until 
Gen. Weedon's arrival. Ship-carpenters not needed at his 
post. Expects Gen. Weedon and Gen. Nelson to supper 
Monday evening, ** hail, rain or snow." No. 58. 

1 7 8 1 . — April 6, Camp near Scotf s, — Acknowledging letter of the 
4th. Sent Gen. Phillips's letter, regarding exchange of prison- 
ers, to the Baron. Enemy's designs uncertain. Thinks their 
main object a junction with Cornwallis, by which route time 
only will discover. Two deserters from Portsmouth insist that 
Gen. Phillips has only two regiments. Advantages of 
his own position; description of the distribution of his 
forces. No. 77. 

1784. — February 75. Philadelphia, — Acknowledging favors of 
loth and 18th of January. Never received letter enclosing 
Act of Assembly. Inconvenience of having to set out at 
once at such short notice for the meeting at Louisville. In- 
structions concerning personal money matters in case he fails 
to return from this expedition. Laments the selling of Gen. 
Weedon's lands and the consequent end of their fishing 
together. The effect on Mrs. Muhlenberg. Would like to 
send by post some new books, but it costs too much. Baron 
Steuben hard at work. No. 150. 
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Muhlenberg, Gen. {continued): 

ilZd.-^July i8> Philadelphia, — Delay in getting letter of May 
29th. Prize money cannot be drawn unless tickets are pre- 
sented. Sends bundle of newspapers and the anniversary ora- 
tion, delivered by Major Jackson before the Society of Cincin- 
nati. The purchase by him and the vice-president of the 
famous Big Spring tract in Berks Co., Pennsylvania. A 
description of its advantages. (Note on back of MSS., dated 
October 12.) Speaks of letter on other side, dated three 
months before. No time since to write. No. 151. 

Nelson, Thomas. 

1777 — October 28, Williamsburg, — Wishes to know if report is 
true that Burgoyne has really surrendered. If true, will not 
independence be immediately established? Attack on Fort 
Mifflin, having failed again, their momentary possession of 
Philadelphia will avail them little. His (Nelson's) sympathy 
with the army, but his strong wish to raise a body of men, not 
thought proper at this time. Promises to do it in the future. 
The Assembly appointed to meet nine days before, has not yet 
made a House. Terrible remissness at such a critical time. 
Fears the enemy will hear of it. Nine ships of war in Hamp- 
ton Roads ; their object, perhaps, an attack on Portsmouth. 
Enemy in want of water. Trusts they will not be able to 
relieve their distress in Virginia. No. 7. 

1777. — December ig, Williamsburg, — Acknowledging favor of 
27th inst. Letters from York report that Gen. Howe has 
marched to Chestnut Hill with entire force and an engage- 
ment hourly expected. Wishes a general battle could be 
avoided. Condition of our men compares unfavorably with 
the enemy's. Also, a defeat on our side might prevent France 
from declaring war on England. Bill, brought into the 
House by him, to raise 5000 men to serve six months, thrown 
out. Might interfere with completing the regular bat- 
talions. No. 10. 

1780. — November J, Williamsburg, — Acknowledging letters de- 
livered by Captains Prosser and Kirkpatrick. Difficulty of 
arranging militia when they arrive in such small detachments. 
One regiment under Col. William Nelson will take their 
station below York; he needs a Lieut. -Colonel and a Major. 
Will form light corps for Captain Kirkpatrick as requested. 



96 CALENDAR OF THE WEEDON CORRESPONDENCE. [May 5, 

Nelson, Thomas {continued ) : 

Getting together flat-bottomed boats. In great need of arms, 
also of men to repair them. Enemy prevented his crossing 
the river to meet Muhlenberg. No. 29. 

1 780. — November 4, Williamsburg, — Orders just issued to bring 
boats at the shipyard to Burwell's Ferry. Before receiving his 
letter of 2d inst., had sent two detachments of horse to Gen. 
Muhlenberg, and a third will follow. Col. Southall with part 
of his troops is around Hampton, sent thither as a man of dis- 
cretion to prevent any intercourse between the enemy and the 
inhabitants. Thinks he ought to stay there, but, if necessary, 
will send him to join Gen. Muhlenberg. Medicine needed. 

No. 53. 

1780. — November 22, Rich Neck, — Acknowledging letter of the 
19th. Does not understand why English fleet remains in 
Hampton Roads. They have an idea that his (Nelson's) 
force is 3000 strong. Several negroes have joined the English. 
Prospect of a glorious ending to the campaign. Detached 
condition of his brigade. No. 59. 

1 781. — 'June 18, Leeds, — Informing him that he has sent up six 
prisoners under guard. Incloses proceedings of a general 
court-martial held for their trial. Necessity of guarding them 
closely. Incloses also general return and copy of circular 
letter to the county-lieutenants of Northumberland and Lan- 
caster, on back of which is a copy of orders to the officers 
commanding two companies for the defence of Westmoreland 
and Richmond. His present command the most pleasant in 
all his military experience. Forming legions of Westmore- 
land and Richmond, in order to furlough the rest of his com- 
mand. Question of cavalry. No. 131. 

\1%\,—Juneig, Leeds, — Concerning the trial of some ** vile 
rascals.*' Happy effects produced by this tribunal. When it 
is over will send prisoners under guard to him to be forwarded 
to their respective destinations with statements of their crimes 
and the sentence of the court martial. More about the grant- 
ing of furloughs. Begs permission to go and assist his family 
who are without food, raiment or lodging. Complains of 
never receiving a line from any militia officer. Houses burned 
by enemy. Robberies committed by enemy's privateers since 
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Nei^on, Thomas {continued') : 

the flag vessel went up to Alexandria ; this matter ought to be 
looked into. No. 132. 

1 781. — July 2, Charlottesville, — Indisposition prevented his 

answering despatches before. Thanks him for his vigilance 

and activity in apprehending tories on the borders of the 

Kappahannock. Desires some intelligence respecting the dis* 

affected. Montague's being tried by a court-martial may 

bring matters to light. Other measures which might be taken. 

No. 148. 
Page, Mann : 

1777. — April 22. Philadelphia, — Mrs. Page's illness prevented an 
earlier reply. Best Generals think the enemy's principal 
attack will be against this place. On Sunday, 13th inst, nine 
of their men-of-war came into this bay. Camp ordered by 
Congress to be formed under Gen. Schuyler on west side of 
Delaware. Enumerates the reasons for it. Gen. Washington 
approves in part, and ordered camp to be formed at Bristol. 
Enemy anxious to obstruct trade of Philadelphia. Their 
army mouldering away with sickness. On 14th Gen. Steven 
surprised enemy's pickets, killed seven and took sixteen pris- 
oners. 

P.S. — Surgeon has gone to Dumfries to inoculate southern 
troops. No. 4. 

Parker, (Col.) : 

1777. — January 24, Springfield, — Detailed account of a fight on 
the road leading from Brunswick landing to Woodbridge. 
Col. Parker's superior officer, Col. Buckner, left on horseback 
as soon as firing began, and riding four miles to his quarters, 
announced that all was lost. By this desertion Col. Parker 
was forced to draw off his troops, none being wounded and 
only two taken. English loss nearly one hundred killed and 
wounded. Charges Col. Buckner with cowardice. No. i. 

Pryor, Major : 

1 78 1. — April g, Richmond, — Agreeable to request, has procured a 
proper vessel as a floating magazine, to be stationed at Sandy 
Point. Promises shortly to supply a sufficient quantity of 
ammunition. No. 82. 

PROC. AMER. PHILOS. SOC. XXXVIII. 159. G. PRINTED JULY 18. 1899. 
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Steuben, Baron : 

1780. — November 2j, /Richmond, — His letter of the 19th to Gen. 
Greene, arriving too late, was delivered to him (Steuben). 
Desires to see Gen. Weedon and have his advice and assist- 
ance in arranging the military department. No. 60. 

1 78 1. — March 21. Suffolk. — Instructions to march with the troops 
under his command to York, to cover the battery at that place. 
Troops at Halfway House to remain there. All boats col- 
lected in College Creek to go immediately into Chickahominy 
river. Vessels to go as high up James river as possible. 

No. 62. 

1781. — April I. Chesterfield, — Rejection of his proposals by the 
Government. Prospect of accelerating departure of new 
levies by no means flattering. Gen. Greene very pressing to 
have cavalry completed ; at a loss how it's to be done. Had 
enemy chosen to disembark all their forces, and make a 
descent on north side of river, very little resistance could 
have been made. Believes however that the enemy intend 
rather to carry most of their force round to the support of 
Cornwallis. Fears for Gen. Greene, and also for French 
troops in the fleet. Recommends him to keep up correspond- 
ence with Gen. Muhlenberg. Desires immediate information 
of whatever passes. No. (>(>. 

1 78 1. — April II, Richmond, — Acknowledging letter of loth inst. 
Gives his reasons for not ordering back the militia. Gen. 
Weedon 's presence, however, needed there at once. News of 
the arrival at Fredericksburg of four field pieces and ammuni- 
tion, conveyed by a detachment of Maryland troops under 
Col. Stewart. These together with Gen. Weedon's forces 
should prevent any considerable damage. Desires some word 
as to his movements and those of the enemy. No. 84. 

Thornton, (Col.): 

1 781. — June J, — Enemy began their retreat at 4 o'clock this morn- 
ing from Stells. Left two of their men hanging on a tree and 
several negroes with the small pox. Desires this intelligence 
to be sent to the Marquis. Wishes to know where Wayne is. 

No. 102. 
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Walker, John : 

1780. — October 24, Philadelphia, — Acknowledging favor of the 
loth inst. Defeat of Ferguson encouraging. In a i^^N days 
Col's Meade and Harrison will arrive in Virginia with all the 
news. Hopes to write hira from Fredericksburg about the 
middle of November. Gen. Greene to take command of 
southern department. 

P.S. — News just received of the capture of about 50 of the 
British East and West India fleets by the French and Spanish 
fleets off" Cape Finistere. No. 46. 

Washington, George, (General) : 

1777. — March 2^, Morristown, — Acknowledging letter of loth 
inst. Question of the promotion of Captains Washington 
and Thornton. Hopes Thornton will exert himself to the 
utmost to facilitate the recruiting of Thruston's regiment, as 
the latter* s wound keeps him quiet. No sign of the recovered 
soldiers of the 3d regiment. Negligence and disobedience of 
officers must be remedied by strong measures. Indignant at 
the idea of a leave of absence for himself or his officers at such 
an important point in the campaign. Cannot consent to Gen. 
Weedon's being longer from the army than May loth. Orders 
. all officers of the Virginia troops, with certain exceptions, to 
join the army at once. 

P.S. — Vessels with war stores arrived at Boston from France. 
Two prizes just taken, in the harbor also. No. 3. 

1777. — May 26. Morristotvn. — Obligatory instructions concern- 
ing the army. Every soldier, with certain exceptions, to join 
his corps immediately. Each regiment in his (Weedon*s) 
brigade to be completed to the establishment. Return of the 
brigade to be rendered every Monday. Find out cause of fre- 
quent desertions; call rblls regularly; no furloughs to be 
granted except in cases of extreme necessity. Careful super- 
vision of the men's accoutrements, food, etc. Accept no 
resignation of a commissioned officer. What to do in case of 
a vacancy. Make up and deposit pay rolls in the hands of 
the Paymaster- General. Avoid heavy baggage on the march. 
Unless soldiers are sick or lame do not let them throw their 
arms or packs into wagons. Discourage vice and immorality 
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Washington, General {continued): 

and gambling. Encourage attendance at Divine worship and 
amusements. No. 5. 

1777. — October 26. Headquarters, — Council of war to be shortly 
called. Desires Gen. Weedon to state his sentiments on the 
eight questions which follow concerning the plans and welfare 
of the army. No. 6. 

1777. — December J, Headquarters, — Wishes to know by the 
morning his sentiments on the advisability of a winter's cam- 
paign and the practicability of an attack upon Philadelphia with 
the aid of a considerable body of militia. No. 9. 

1783. — October 24. Rocky HilL — Concerning the establishment 
of the Society of the Cincinnati in each of the southern States. 
The choice of President-General falling on himself and his 
duty being to name the place for the general meeting, he must 
know in which States the Society is established. Desires to 
know if it has taken place in Gen. Weedon's State. 

No. 149. 

Washington, John A. ; 

1781.— y««<? 9. Major Nelson's, near Frice^s Ordinary. — Ship 
sighted off Blackstone is supposed to be a flag-ship with 
necessaries for the convention prisoners. Has heard that a 
considerable fleet of the enemy's ships were at Gwynne's 
Island ; no official account. If able to leave will wait upon 
him (Weedon) at his headquarters. Number of ist division 
short of his expectation. No. 115. 

\*lZ\.^June 18, Mont Clear, Westmoreland Co. — Reasons for his 
not visiting him (Gen. Weedon). While at Leeds heard that 
Major Mercer's horse with some infantry had captured some of 
the enemy's horse, but lost 12 men. Anxious to know the 
details of the affair, as his son Bushrod was one of the Major's 
volunteers. Col. Nelson holding a court-martial on several 
tories ; sentence not published when he left Leeds. Believes 
enemy's vessels to be at mouth of river. Glad militia of cer- 
tain counties are discharged, as his overseer, who is among 
them, is sorely needed on his estate. 

N.B.— Apologizes for troubling him with enclosures for con- 
veyance. No. 130. 
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Unknown Correspondent : 

No date, — Giving intelligence of the enemy's forces. Their cross- 
ing from Portsmouth to Norfolk 2500 or 3000 strong. 
Rumored that they are making a push to join Cornwallis. 

No. 153. 

LETTERS FROM GENERAL WEEDON. 

Blackburn, (Col.) : 

1*1^1,— June 8, Camp, Hunter^ s Heights. — Situation of the Mar- 
quis LaFayette calls for the aid of every available horse. Lord 
Cornwallis pointing towards stores in the Southern Communi- 
cation and the Marquis intending to hang on his rear until 
reinforced by cavalry and infantry. No. 113. 

Commanding Officer in Berkley : 

I'j^o.^^Januaty 21, Falmouth. — Has been necessary to reinforce 
the lower counties with 500 of his (Weedon's) best men. 
Enemy marching in force to Smithfield. Requests him to 
send two companies of good men by the shortest route. 

No. 31. 

Cooke, (Major) : 

1780. — October ji. Richmond. — An order to guard small fleet of 
boats at Hoods, stationed there to transport troops. Utmost 
care wanted to keep boats in constant readiness. Large smoke 
on shore, the signal for them to come over. No. 23. 

Council of Virginia : 

1 78 1. — April 6. Williamsburg. — Has sent a detachment to co- 
operate with militia for the protection of Virginia's defence- 
less counties. Does not wish to draw the farmers and planters 
into the field in force, but merely to prepare them to act on 
the shortest notice. Alarm posts and signals to be arranged 
and arms and ammunition to be ready for immediate service. 

No. 76. 

Davenport, (Capt.) : 

1 78 1. — April 8. Williamsburg. — Acknowledging letter received 
that day. Sorry for fate of the Patriot, the result of the dis- 
obedience of Capt. Chandler, who was positively forbidden to 
risk an action. Unless his request to the county-lieutenant 
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Davenport, Capt. {continued) : 

for Warwick and Elizabeth City, to detach a body to join Cap- 
tains Kelly and Davenport, is obeyed, will remove the troops 
and leave defence of the country to more able officers. Di- 
recting him (Davenport) to command the horse and Capt. 
Kelly the infantry, and both to act in conjunction as his execu- 
tive officers, regardless of nice punctilios ; also, to act on the 
defensive and keep him fully informed of every transaction. 

No. Si. 
Davis, William (Col.) : 

1780. — November 23, — Begging him to forward tents to Gen. 
Muhlenberg, who is sadly in need of them. Has given 
militia at Cabbin's Point an order on the Commissary of 
military stores at Chesterfield for arms. Requesting him 
(Davis) to send forward such of his militia as are arranged j 
arms and tents to be given them at Chesterfield, if not pro- 
vided at Richmond. Hoping to join Gen. Muhlenberg before 
night. No. 61. 

Febiger (Col.) : 

1780. — August ^i, Fredericksburg. — Orders to him and Capt. 
Lovely to meet and make a survey of provisions and stores ; 
reporting the quantity fit for use. The report, signed by six 
gentlemen. No. 38. 

Gates (Gen.) : 

1780. — September 16. Fredericksburg. — Will forward shortly the 
1000 camp-kettles ordered from Mr. James Hunter. Regrets 
exceedingly the misfortune near Camden. Second division of 
the fleet not yet arrived ; said to be blocked up at Brest by a 
British fleet of thirty-two sail. No. 41. 

iy8o. — November 2, — Arrangements being made to repel invading 
foe, who now occupy ground from Portsmouth to Suffolk. 
Encloses intelligence, gained from a prisoner, respecting 
enemy's strength, which, though small, cannot be attacked 
until militia is assembled, officered and armed. Gen. Muhlen- 
berg, with 800 new levies and 80 old soldiers, has passed down 
James river ; hopes he will stop enemy's depredations. Gen. 
Nelson forming militia at Williamsburg. Three hundred 
Marylanders to reinforce Gen. Gates* army. Intention of 
English to cover Lord Comwallis's opierations through North 
Carolina. No. 26. 
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Graham, Richard : 

1781.— y««^ T"/. Fredericksburg. — Acknowledging letter of i4th 
inst., and thanking him for procuring the hilts. Marquis in 
want of vinegar, bacon and shoes ; desires his aid in procuring 
them. British moving toward Richmond. The Marquis at 
Deep Creek, twenty-three miles above. Lead of any descrip- 
tion to be forwarded at once. Begs a quarter-cask of wine for 
"our good Marquis." No. 126. 

Grayson, William (Col.) : 

No date. — Fredericksburg, — Begs him to afford the bearer of this 
letter, Col. Febiger, all possible assistance in obtaining cloth- 
ing for the new levies ; otherwise, operations in Southern 
department must be exceedingly retarded. No. 14. 

1780. — October 2g, Richmohd, — Enemy landed at Hampton and 
Portsmouth about the 2 2d; plundered the former place and 
reimbarked. Every department deranged. Warlike spirit of 
the Virginians. Using every possible exertion to arrange two 
armies ; one to act on north side of James river, the other on 
the south. Gen. Muhlenberg has marched down with certain 
forces. Gen. Nelson at Williamsburg, assembling militia 
ordered there. Hard work, providing the army with necessa- 
ries. News from the South, Cornwallis retreating rapidly. 
Encloses particulars of Col. Campbell's action with Col. Fer- 
guson ; asks to have it published. Unless enemy can be 
removed from the State before cold weather the troops must 
suffer terribly from want of all things. In urgent need of 
tents and other supplies, promised by Col. Febiger from 
Philadelphia. No. 16. 

1781.— y««^ 8, Camfiy Hunter^ s Heights, — The Marquis, having 
waited at Culpepper Church in vain for Gen. Wayne^ advanced 
to Raccoon Ford. Cornwallis expected to strike Southern 
communication. Tarleton made descent on Charlottesville on 
the 4th, routed the assembly, and took stores and prisoners. 
Gives list of ammunition needed by the Marquis. Great and 
immediate need of clothing and shoes. Earnest appeal for the 
support and assistance of Congress. No. in. 
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Hendrick (Col.) : 

I'jZi.'^/une 17. Fredericksburg, — Quotes passage from the Mar- 
quis's letter, dated from Deep Creek, speaking of his want of 
cavalry ; also, shoes, vinegar and rum. ^ Begs his (Hendrick' s) 
help in procuring these things. Letter, to the officer com- 
manding Moylan's detachment, must be carried to him with 
all speed. Steady and close exertions needed to save the 
country. Best route over which to send brigade of loaded 
wagons. No. 127. 

Jefferson, Thomas : 

1780. — November J, Richmond. — Enclosing return of provision 
stores. Stock on hand very inconsiderable. Sure Mr. Jeffer- 
son will obviate the evil. 

P. S. — Despatches to Gen. Gates will not require particular 
express. No. 28. 

1 78 1 — April 2. Williamsburg, — Mr. Armistead will name certain 
prisoners for exchange, which measure, if approved, will be 
carried into execution. Asks that marines taken at Warwick, 
if not yet sent to Richmond, may be detained until answer 
comes from British general. Has requested a delay of the 
ships sailing from New York with Col. Curl, until his (Jeffer- 
son's) pleasure is known concerning the exchange for Col. 
Allagood. No. 69. 

1 78 1. — April J, Williamsburg, — Acknowledging despatches and 
forwarding those intended for the flag-ship. Incloses trust- 
worthy account, which corroborates Capt. Ross's with respect 
reinforcements. Believes that the English will endeavor to 
succour Lord Cornwallis from Portsmouth by penetrating 
North Carolina. Question of supporting Gen. Greene power- 
fully and acting solely on the defensive in Virginia. A per- 
manent and proper force of militia needed to prevent enemy 
from advancing far into the country. Begs for immediate 
supply of arms. 

p. s. — Wishes to be kept advised of the fate of his friend 
Greene. No. 70. 

iy8i. — April 2^, — Inclosing copy of Gen. Phillips' letter of 12th 
inst.; also, papers concerning exchange of prisoners. Gen. 
Phillips' complaint of an infringement of the sacred rules of 
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Jefferson, Thomas (^continued) : 

flags of truce, as shown in the person of Mr. Armistead. In- 
closes a copy of Mr. Armistead's credentials. Has sent Gen. 
Phillips a copy of the flag with the persons* rames and the 
business they went on. Advises the exchange of as many 
prisoners as the just rules of war authorize, and the choice of 
a convenient place for exchange. Marquis now crossing the 
river. Frederick and Barkley men not yet arrived. No. 87. 

Jones (Serg't) : 

1780. — August 28, Fredericksburg, — Orders to proceed to the 
barracks in Albemarle, there take Col. James Wood's orders 
for recovering some deserters. Let it be known that all 
deserters may be assured of free pardon if they voluntarily 
deliver themselves up. No. 36. 

Kelley (Capt.): 

No dale, — Orders him to go into the lower country and protect the 
inhabitants, who are themselves to arm and help him. Capt. 
Davenport's troop of horse to act with him. Bids him con- 
tradict a wicked report to the effect that the army intends to 
evacuate the lower country. No. 13. 

LaFayette, Marquis de : 

\1%\,—Juneg, Camp J Hunter^ s Heights, — Received the inclosed 
from Col. Richard Henry Lee, and has sent down an officer to 
ascertain clearly the truth of the matter. Expresses have been 
dispatched to Philadelphia for supplies and clothing, as re- 
quested. No. 117. 

1 78 1. — 'June II. Canipt Hunter* s Heights, — In consequence of 
the inclosed, has halted troops from below until further ad- 
vice. Would submit it whether they had better not return to 
their own counties to defend them against the enemy's dep- 
redations. Officer sent down to ascertain truth of Col. Lee's 
report, not yet returned. No. 118. 

1 78 1. — -June 12, Campy Hunter^ s Heights, — Inclosing extract and 
copy of two letters received from Col. Grayson, respecting 
arms. Has stationed proper person at Noland's Ferry to for- 
ward them, as directed. Militia of King George and Stafford 
counties have gone home under promise to be ready to take 
arms at twelve hours' notice. Men from lower counties await 
his (LaFayette's) orders. No. 119. 
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LaFayette, Marquis de {continued) : 

i^2ti,^-/un€ 77. Fredericksburg. — Acknowledging letter of pre- 
vious day and promising to attend to every part. Wagons to be 
sent forward. Difficulties in the way of procuring many 
shoes. Has asked Gen. Morgan to send officer to seize all 
shoes in factories round about and send them on. Has sent 
on 750 stand of arms. Difficult to procure cartridges or lead. 
Has written to a party of horse from Maryland to press forward 
day and night. No. 128. 

\lZ\,—June 20. Fredericksburg, — Six wagons starting before 
night, with 700 gallons of whisky and 300 gallons of vinegar. 
Rum out of the question. Impossible to get any shoes in this 
neighborhood ; hopes centre in the back counties. Has writ- 
ten about it to the Board of War. Incloses extract from Col. 
Grayson's letter. Question of equipping a volunteer corps of 
dragoons at Leesburg. Capt. Dixon's Volunteer Horse from 
Gloster hope to get off before night and reach camp on Fri- 
day. Desires to know the destination of the arms coming 
from Philadelphia. Number of arms sent forward. No. 134. 

\*]%\,^-June 20. Fredericksburg, — Will cover all the stores that 
night. Troops under his command on other side of river. 
In consequence of his (LaFayette's) letter to Major Page, will 
afford every assistance to Gen. Wayne in his crossing of the 
two branches of the river. Weather, alarming ! Will hold 
boats in order to recross, unless he receives other instructions. 
200 men from King George have joined him. 

P. S. — Col. Tupper and Mr. Kingsley on their way to him 
(LaFayette) with three or four thousand guineas and some 
despatches. No. 136. 

Lewis (Capt.) : 

\1%\:—June 2, From late intelligence, believes Gen. Wayne's 
troops will cross Norman's Ford. Orders to impress work- 
men, tools, rafts or any article which will facilitate their pas- 
sage over the ford ; also, if possible, to send an express to Mr. 
Bruce, who lives near Raccoon Ford and who owns a saw-mill. 

No. loi. 

Mathews (Col.): 

1 781. — March 31, Williamsburg, — Desiring him to propose an 
exchange of volunteers taken at Charles City Court house for 
an equal number of marines taken in Warwick. No. 63. 
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Muhlenberg (Gen.) : 

1780. — August 28. Fredericksburg, — Acknowledging letter of 
24th inst. Informing him of number of arms sent forward. 
Regrets extremely misfortune near Camden. Need of provis- 
ions and lack of discipline among the militia proved Gates' 
overthrow. Has opened the general's letters, marked Public 
Service. No. 146. 

1780. — JNovember ^, Richmond, — Acknowledging two favors of 
30th ult. Arms for troops at Cabbin's Point to be forwarded 
that day. Col. Southall's troop of horse has crossed to rein- 
force him (Muhlenberg), as requested. Engaged in getting a 
strong brigade together ; would like any directions respecting 
the route and the most eligible position to take. If enemy's 
depredations are confined to Portsmouth and Princess Anne, 
will it be necessary to assemble such a large body in one 
place? Enemy's advantage on the water must be attended to. 

No. 27. 

1 781. — April 4. Williamsburg, — Gained information of Gen. 
Muhlenberg's situation through opening his letters to Baron 
Steuben. Enemy will repent making an attack on his side of 
river unless they come in force. Advantage the English have 
on the water. Baron Steuben, before leaving, ordered all the 
boats to Sandy Point ; has sent a guard of forty men to protect 
them. Discusses his own plans and the enemy's. Positions 
of the two look-out boats. Any hopes of French fleet and 
troops landing at Cape Fear ? Baron Steuben uneasy on their 
account. Begs to be kept fully advised of every movement. 

No. 74. 
Nelson, Thomas (Gen.) : 

1780. — October 2g, Richmond, — Sends list of officers who the 
Executive Board have called upon to furnish their militia with 
field officers ; also incloses an order of Council as a guide by 
which to arrange the troops. Will send Capt. Kirkpatrick to 
him in a day or two. Intended coming himself, but military 
matters too urgent. No. 15. 

1780. — October JO, Richmond, — Introducing Capt. Kirkpatrick, 
whom he recommends to the command of a volunteer corps ; 
praises his military experience and firmness. Leaves choice of 
station on James river to Gen. Nelson's superior knowl- 
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Nelson, Thomas {continued) : 

edge of country. Will establish another fleet to be stationed 
at Sandy Point or Hoods. No. 19. 

1 780. — November 2, Richmond. — Acknowledging his favor of 2 ist 
ult. Evident that his despatches of 29th and 30th not yet re- 
ceived. Inclosed in them authority to establish a communi- 
cation between his (Nelson's) troops and the advance body 
under Muhlenberg. This to be done with the utmost despatch. 
Wishes Col. Southall's forty horse to be sent to join Gen. 
Muhlenberg, who is in great need of them. No. 25. 

i^j^i, ^./une p. Campy Hunter^ s Heights, — In consequence of the 
report that the enemy is in the Rappahannock and Potomac 
rivers, has directed the colonels in the four lower counties to 
remain at home until further notice. Orders him (Nelson) to 
take command of troops from counties of Westmoreland, 
Richmond, Lancaster and Northumberland, to rendezvous at 
a convenient place and to consolidate, arrange and train the 
troops. Further minute directions concerning his movements, 
in case of the enemy's landing at certain points. No. 114. 

i*jZo,— June 10. Camp, Hunter's Heights, — Marquis de LaFayette 
desires a reinforcement of horse immediately. Enemy's supe- 
riority of horse subjects him to many evils. His position yes- 
terday was near the borders of Orange county, pointing south- 
ward. No. 116. 

Payne ( Gen, ) : 

1777. — -June J, Camp, Hunter's Heights, — Suggesting a change 
of route to Norman's Ford. Waiting for express returns from 
the Marquis to determine his own route. Has sent to the ford 
to make rafts in case the river rises. Evacuated Fredericks- 
burg the night before and has four hundred militia with 
him. No. 104. 

President of Congress : 

1777. — December 26, Camp, Valley Forge, — A protest against the 
injustice of a resolve passed by Congress, which could affect 
his honor and his rank in the army. No. 11. 

Rude (Capt.) : 

1 78 1. — April 2^. Fredericksburg, — Desiring him to send at once 
all the cavalry fit for duty to join the Marquis, who is on his 
way to Richmond. No. 90. 



1899.] CALENDAR OF THE WEEDON CORRESPONDEJ^CE. 109 

Russell, Thomas: 

1780. — October ji, Richmond. — Order to collect a fleet of flat- 
bottomed boats not to exceed twenty, and to station them at 
Hoods, on James river. No. 21. 

Spotswood (Gen.) : 

1 78 1 — April 27. Fredericksburg, — The Marquis anxious for a few 
horse to protect him till his reinforcements arrive. He is on 
his way to Richmond where there is not a man in arms. 
Enemy supposed to be in Petersburg. Richmond probably 
their next object. Need for cavalry. No. 91. 

Steuben, Baron: 

1 781 .—/^^r// 7. Williamsburg, — Letter of 28th ult. communicated 
change of position of troops. From information received, 
expected an attack, therefore drew (our) extended line to- 
gether. Gen. Muhlenberg's orders were to keep near the 
enemy's lines, but before he knew their designs, they em- 
barked. 700 of them crossed over to Newport News with 
intention of beating up troops at the Half-way House. Find- 
ing them withdrawn, they secretly and silently returned. Only 
nine small and shattered vessels of the enemy got up to Ports- 
mouth with reinforcements. Incloses examination of some 
deserters. Murmuring of the people consequent on the with- 
drawal of his troops ; has sent detachments there to pacify 
them. Arms badly needed. Disposition of vessels and 
boats. No. 67. 

1 781. — April I, Acknowledging letter of 29th ult. Incloses a 
letter to him from Gen. Muhlenberg, with an apology for hav- 
ing opened it. Will see by it that the withdrawal of troops 
from below was exceedingly judicious, the enemy intending to 
attack some part of the dispersed line. Notwithstanding the 
necessity of the measure, the people below murmur and 
threaten to make terms with the enemy. Thinks of sending 
a light corps there with a prudent officer. Exceedingly dis- 
tressed for arms. Would like 200 sent on immediately. 
Disposition of boats. Marquis* barge made prize of a vessel 
on James river, fitted out on a pirate plan, which had done 
much mischief to the shores of Maryland and Virginia. Mr. 
Lane sent the rascals to the Governor to meet their just 
rewards. No. 65. 
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Steuben, Baron {continued) : 

1 78 1. — April J. Williamsburg, — Apologizing for having opened 
a letter from Gen. Muhlenberg to him (Steuben). Account 
of Muhlenberg's confidential agent corroborates that of Capt, 
Ross. Always his own opinion that the English would try 
hard to succour Cornwallis by penetrating North Carolina, at 
the same time, holding a strong post in Virginia to keep them 
diverted. Fatal consequences should they prove superior in 
the South. Propriety of supporting Greene. Asks for direc- 
tions concerning a considerable number of public horses, of 
no use to his post. Distressed for arms. No. 71. 

1 78 1. — Afiril 8, Williamsburg, — Inclosing copies of his corres- 
pondence with Gen. Phillips, concerning exchange of -prison- 
ers. Careful in his letters not to show favoritism. Object of 
enemy's preparations probably a junction with Cornwallis, but 
uncertain by which route. French fleet arrived safely at 
Rhode Island. Sends British account of the engagement of 
the i6th. No. 80. 

1 781. — April 23, Williamsburg, — Acknowledging letter of nth 
inst. from Richmond. Announcing his intended departure 
for Fredericksburg. Will report on his arrival. Incloses cop- 
ies of his correspondence with Gen. Phillips. Hopes he has 
not incurred Baron Steuben's censure by what he has said. 
Exceedingly desirous of cultivating the liberal idea held out 
by Gen. Phillips, as it will result in reciprocal advantages. 
Has directed Col. Innes to take command until Gen. Nelson 
arrives. Incloses general return of the troops. No. %Z, 

1 78 1. — April 26, Fredericksburg, — Concerning his correspond- 
ence with Gen. Phillips about the exchange of prisoners. 
Advises him to liberate all American prisoners taken in arms. 
Good results accruing from this. Many prisoners at large in 
Winchester, some of whom make their escape. Advantage of 
exchanging these very men for Americans on board prison- 
ships. Frederick and Barkley riflemen on their march. 
Unless directed otherwise, will come down with them. 

No. 89. 
Washington, George (Gen.) : 

1777. — December 2g, Valley Forge, — A detailed account* of a 
permanent system to be adopted in future promotions, regula- 
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Washington, General (^continued')', 

tions and arrangements in the army. One-half of the present 
staff belonging to the army, idle and pleasure-loving ; mere 
sinecures, of no benefit to the public. Reforms needed. 

No. 12. 

1780. — August 24, Fredericksburg. — Present military law for 
raising 3000 new levies exempts those who apprehend and 
deliver over deserters. Danger of impositions under this 
rule. Suggests slight changes in the law. Also proposes that 
Gen. Washington should offer free pardon to all deserters who 
deliver themselves up by a certain day. All who escaped from 
Bluford's. rout brought in as deserters; this, of course, 
wrong. No. 33. 

1 78 1. — Aprils, Williamsburg. — Acknowledging letter, directing 
the disposal of militia. Incloses general return of counties 
making his defences on his side of James river. In writing 
British General at Portsmouth about exchange of prisoners, 
the list for exchange left entirely to the Executive. Dangers 
of favoritism ; therefore merely hinted at the justness of such 
a favor, leaving Mr. Armistead to mention Col. Curie as the 
object of the hint. Desire of Gen. Phillips, as well as him- 
self, to encourage liberal exchanges, therefore begs to be 
authorized to assure the British General that on his sending 
out the whole number of prisoners taken in arms, an equal 
number shall be sent back. Enemy's preparations for a 
move ; nearly all their ships gone out. No. 79. 

1 78 1. — April II, Williamsburg, — Has received a report from a 
Mr. Turberville that a small fleet of the enemy's vessels is in 
the Potomac. Fears they will visit Hunter's works and the 
gun factory in Fredericksburg, both important points, totally 
undefended. Proposes marching some of the troops back for 
their defense. Names troops whose tour of duty will soon 
expire, as suitable for that purpose. Thinks Mr. Beal's offer 
of 1000 weight of lead ought to be accepted. No. 83. 

Washington, John A. (Col.): 

1781.— ^««^ 8, Camp, Hunter* s Heights, — Requesting troops to 
halt, as it appears the enemy are at Guynn's Island in the 
Potomac. Would like officer sent to get information and to 
report at once. Gives him leave to impress horses for this ser- 
vice, being careful to return them to their owners. No. 112. 
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Wood, James (Capt.) : 

1780. — August 28, Fredericksburg, — Has information of the 
whereabouts of four deserters. Desires him to send Sergeant 
Jones to apprehend them. Every one's duty to recover as 
many deserters as possible rather than^ allow rascals, after long 
concealing them, to give them up in order to get excused from 
service themselves. Gen. Gates defeated at Camden ; has re- 
treated to Hillsborough. Particulars not yet at hand. No. 34. 

MISCELLANEOUS LETTERS AND PAPERS. 

Bradford, Samuel K., Aid-de-Camp to William Price, 
Wagon-Master : 

1 780. — August 28, Fredericksburg. — Orders to proceed with 
brigade of wagons to Richmond, and to suffer no delay en 
route. On arriving to apply to Brig. -Gen. Muhlenberg for 
orders, or in his absence to the officer in command, before 
unloading. Nature of service requiring utmost expedition and 
attention. This by order of Gen. Weed on. No. 35. 

Bradford, Samuel K., to William Woodsides : 

1 78 1. — August J/. Fredericksburg, — Orders to proceed with 
utmost despatch to Richmond with brigade of wagons, and to 
report to Gen. Muhlenberg, or in his absence, to the officer in 
command, before unloading. No. 37. 

Jefferson, Thomas, to Major P. Cooke : 

1780. — November 2. In Council, — Unless armed elsewhere, the 
fifty Mary landers passing to the southward can be armed at 
Richmond. Will countermand all the militia called from the 
proprietary counties. With this deduction, militia will number 
4150, which, with the new levies, will be sufficient. No. 24. 

Jefferson, Thomas, to Gen. Muhlenberg : 

1780. — October 28, Richmond, — Incloses latest intelligence from 
north side of river, also advice of Council for regimenting the 
militia. Leaves it to the General to overcome certain diffi- 
culties which must arise between the militia and the regular 
Captains and subalterns. Incloses names of many resigned 
and supernumerary officers and dates of their original 
appointments, also letters to be directed to such as can be 
got. No. 48. 
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Nelson, William (Col. Commandant), orders from : 

lySi.-^yune 20. Leeds, — Orders for Capt. to take command 

of a company, to march them to county and use utmost 

exertion to prevent depredations of the enemy ; also, to change 
ground frequently, to keep order and discipline among the 
men, to attend to the shores of rivers, etc., and to prevent 
escape of slaves and disaffected persons. No. 124. 

Page, John, to Gen. Washington (?) : 

1777. — October JO, Williamsburg, — Received his two letters, one 
announcing Burgoyne's surrender. Joy of the troops ! Now 
past ten P.M., and the victory still being celebrated in the 
streets. Britain's wilful abuse of power. Heaven on **our'' 
side. Confident of ultimate victory. Letter just received 
from Baltimore says Howe is retreating to his ships and Wash- 
ington is in possession of Philadelphia. If true, congratula- 
tions ! George III must see he paid dear for the taking of 
Philadelphia. Very late and has been obliged to go into the 
streets to prevent a riot. No. 8. 

Phillips, William, to Gen. Muhlenberg : 

1 781 — April 7. Portsmouth, — Protest against allowing individuals 
to enter within the outposts of the King's forces under his 
command, unless proceeding directly from an American general 
oflficer. Such requests as those respecting negroes may be sent 
in writing. As regards subject of negroes, refers ,him to the 
explanation given by Brigadier-General Arnold. No. 78. 

Steuben, Baron, general orders of : 

1 78 1. — April J, Chesterfield, — Every wagon, horse, etc., im- 
pressed since ist day of January to be collected and returned 
to Quartermaster at Williamsburg or Suffolk without delay. 
Inattention to this order an injustice to the public, and shall 
be treated as such. No. (i?>, 

Wbedon, Gen., general orders from : 

\1%\,—June 16, Leeds, — Orders to allow the men of their county 
furloughs to go home, but to be ready at a moment's warning 
to repel the enemy, should they attempt to land in force. 
Humane reasons for the above indulgence of furloughs. Place 
to have a legion of horse and foot formed in the lower coun- 
ties to be composed of single men. No. 124. 

PBGC. AMBB. PHILOS. SOC. XXXVIII. 159. H. PRINTED JULY 20, 1899. 
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Weedon's (Gen.), handwriting: 

1 780. — November 2. Richmond, — Examination of a deserter, by 
name Peter Christian (Sergeant). Suggests the countermand- 
ing of some of the militia called into service, in consequence 
of the information gathered from this deserter, a reliable 
man. No. 57. 

No date, — No name. Note relating to the landing of the British at 
the capes of Virginia. Detailed account of their number and 
movements. No. 152. 
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{Read May 5, 1899.) ' 

LETTERS TO RICHARD HENRY LEE. 

Adams, John : 

1 780. — March i§, Paris, Rue de Richelieu, Hotel de Valois, See 
R. H. Lee's "Life of Richard Henry Lee/' Philadelphia, 
1825, Vol. ii, p. 137. Vol. ii, p. 199, No. 55. 

1785. — April 2^, Auteuil, See ** Life of Richard Henry Lee,*' 
Vol. ii, p. 140. Vol. ii, p. 290, No. 78. 

1785.— y^/v 75, Westminster, Grosvenor Square^ See "Life of 
Richard Henry Lee," Vol. ii, p. 141. 

Vol. ii, p. 299, No. 80. 

1785. — September 6, Westminster, Grosvenor Square. See "Life 
of Richard Henry Lee," Vol. ii, p. 143. 

Vol. ii, p. 311, No. 83. 

Adams, Samuel : 

1 773. — April JO, Boston. See " Life of Richard Henry Lee," Vol. 
i, p. 87. Vol. i, p. 71, No. 23. 

1 The^e manuscript letters are contained in two volumes. 
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Adams, Samuel {continued) : 

^n^'—/uiy 75-, Boston. See " Life of Richard Henry Lee/' Vol. 
i, p. 99. Vol. i, p. 61, No. 21. 

1775. — March 21, Boston, Unfinished letter. See " Life of 
Richard Henry Lee,*' Vol. ii, p. 118. 

Vol. i, p. 133, No. 39. 

1 776.— y«/y i^y Philadelphia, See *' Life of Richard Henry Lee, 
Vol. i, p. 182. Vol. i, p. 215, No. 62. 

inT'—June 26i Philadelphia, See ** Life of Richard Henry Lee, 
Vol. ii, p. 120. Vol. i, p. 325, No. 93. 

1778. — April 20i Boston, See*' Life of Richard Henry Lee," 
Vol. ii, p. 124. Vol. ii, p. 55, No. 17. 

1784. — December p, Boston, See ** Life of Richard Henry Lee,*' 
Vol. ii, p. 127. Vol. ii, p. 250, No. 70. 

1784. — December 2j, Boston, See " Life of Richard Henry Lee, 
Vol. ii, p. 128. Vol. ii, p. 258, No. 70. 

1787. — December J, Boston, See "Life of Richard Henry Lee, 
Vol. ii, p. 130. Vol. ii, p. 319, No. 85. 

1789. — April 22, Boston, See " Life of Richard Henry Lee, 
Vol. ii, p. 132. Vol. ii, p. 335, No. 89. 

1789.— ^«^ 14, Boston, See ** Life of Richard Henry Lee,'* Vol. 
ii, p. 133. Vol. ii, p. 339, No. 90. 

1789. — August 24, Boston. See '* Life of Richard Henry Lee, 
Vol ii, p. 134. Vol. ii, p. 347, No. 92. 

1789. — August 2g^ Boston, See " Life of Richard Henry Lee, 
Vol. ii, p. 135. Vol. ii, p. 351, No. 93. 

Carmichael, William : 

1777. — March ij^ Paris, Slightly abbreviated in *' Life of Richard 
Henry Lee," Vol. i, p. 197. Vol. i, p. 289, No. 84. 

Conway, Thomas : 

1778. — May 2j, Fishkill, See " Life of Richard Henry Lee," 
Vol. i, p. 294. Vol. ii, p. 59, No. 18. 

Chase, Samuel : 

il^t.—July jOy Philadelphia, See " Life of Richard Henry 
Lee," Vol. ii, p. 180. Vol. i, p. 219, No. 63. 
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Chase, Samuel {continued^ : 

1777. — November 28 y Annapolis, See "Life of Richard Henry 
Lee/' Vol. ii, p. 182. Vol. ii, p. 27, No. 9. 

1789.— y»<^ 2, Baltimore (probably to R. H. Lee). See ** Life of 
Richard Henry Lee," Vol. ii, p. 183. 

Vol. ii, p. 323, No. ^6, 

Baron de Kalb : 

1777. — September 16, Bristol. See "Life of Richard Henry 
Lee,'* Vol. i, p. 296. Vol. i, p. 339, No. 99. 

1778. — August T"/, Camp at White Plains. See ** Life of Richard 
Henry Lee,*' Vol. i, p. 295. Vol. ii, p. 91, No. 27. 

Dickinson, John : 

1768. — August JO, Philadelphia, Fragment. Merely the ending 
of a letter. Vol. i, p. 37, No. 15. 

1 "J 6^. —January j6, Philadelphia, See ** Life of Richard Henry 
Lee/' Vol. i, p. 68. Vol. i, pp. 33, 32, No. 12. 

I'jSg.—June 22, Philadelphia, See* " Life of Richard Henry 
Lee,'* Vol. i, p. 76. Vol. i, pp. 31, 30, No. 11. 

1773* — ^<^y 30, FairhilL See " Life of Richard Henry Lee,*' 
Vol. i, p. 91. Vol. i, pp. 36, 35, No. 14. 

Florida Blanca, Count de : 

1784. — October 8, St, Lorenzo, A letter of introduction for Don 
Diego de Gardoque, appointed by the King of Spain 
Minister Plenipotentiary to the United States. 

Vol. ii, p. 246, No. 67. 
Gates, Horatio : 

1778. — September 2j, Danbury, See *' Life of Richard Henry 
Lee," Vol. ii, p. 227. Vol. ii, p. 102, No. 29. 

Gerry, Elbridge: 

1789. — February p, Cambridge, See** Life of Richard Henry 
Lee," Vol. ii, p. 144. Vol. ii, p. 327, No. 87. 

Grasse, Count de : 

I "j^i, —January 8, Paris, French letter and translation. See 
** Life of Richard Henry Lee," Vol. i, p. 298. 

Vol. ii, p. 209, No. 57. 
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Henry, Patrick: 

1^1^,— .June j8y Williamsburg, See " Life of Richard Henry 
Lee," Vol. i, p. 195. Vol. ii, p. 63, No. 19. 

HoLKER {French Consul) : 

1779. — '^pf^l i* See "Life of Richard Henry Lee/' Vol. i, p. 
199. Vol. ii, p. 150, No. 41. 

1779. — April 22 f Philadelphia. Offering to the United States a 
loan of a million dollars, on behalf of several persons in France. 

Vol. ii, p. 146, No. 40. 

Jay, John : 

1823. — February 12, Bedford, Westchester county, N. K See 
"Life of Richard Henry Lee,'* Vol. i, p. 270. 

Vol. ii, p. 359, No. 95. 
Jefferson, Thomas : 

1779. — June J J, Williamsburg, See "Life of Richard Henry 
Lee," Vol. ii, p. 189. Vol. ii, p. 164, No. 45. 

1 781. — March 10, In council. See "Life of Richard Henry 
Lee," Vol. ii, p. 190. Vol. ii, p. 212, No. 58. 

Jenings, Edmund : 

1771. — August 17, London, Letter slightly abbreviated. See 
"Life of Richard Henry Lee," Vol. i, p. 50. 

Vol. i, p. 87, No. 27. 

1 77 1. — December 2g, London, See "Life of Richard Henry 
Lee," Vol. i, p. 50. ^Vol. i, p, iii, No. 33. 

LaFayette, Marquis de : 

iTI%,—July 2, Camp at Brunswick, See " Life of Richard Henry 
Lee," Vol. ii, p. 105. Vol. ii, p. 73, No. 22. 

\11^,— January 7, on board the *^ Alliance, ^^ See " Life of Rich- 
ard Henry Lee," Vol. ii, p. 107. Vol. ii, p. 130, No. 36. 

1779.— ^««^ zj. Bidding him good -by on the eve of his depar- 
ture for Versailles. Compliments him on his son. Desires 
Arthur Lee*s further acquaintance. Vol. ii, p. 156, No. 43. 

1779. — October 7, Havre, See "Life of Richard Henry Lee," 
Vol. ii, p. 108. Vol. ii, p. 134, No. 37. 
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LaFayette, Marquis de {continued^ : 

1780. — December I'/ y Philadelphia, See "Life of Richard Henry 
Lee," Vol. ii, p. 109. Vol. ii, p. 192, No. 53. 

1785. — March 16, Paris (probably to R. H. Lee). See "Life of 
Richard Henry Lee/' Vol. ii, p. 109. 

Vol. ii, p. 282, No. 76. 
Laurens, Henry : 

1119'— June ^^y Philadelphia, See "Life of Richard Henry 
Lee," Vol. ii, p. 233. Vol. ii, p. 160, No. 44. 

1779. — August ji, Philadelphia, See " Life of Richard Henry 
Lee," Vol. ii, p. 234. Vol. ii, p. 176, No. 49. 

1779. — September 28 y Philadelphia, See "Life of Richard Henry 
Lee," Vol. ii, p. 236. Vol. ii, p. 184, No. 51. 

1779. — October i2y Philadelphia, No further news of Count 
d'Estaing. Letters from France to Col. F. L. Lee and R. H. 
Lee ; they are to be printed if possible. Two letters to be 
read in Congress. Salaries of Ministers Plenipotentiary. Re- 
fuses vote to Carmichael ; his reason for this. 

Vol. ii, p. 188, No. 52. 
Lee, Arthur : 

1768. — December 2Jy London, See "Life of Richard Henry 
Lee," Vol. i, p. 59. Vol. i, p. 39, No. 16. 

1768 or 1769. — October g (probably to R. H.Lee). See "Life 
of Arthur Lee," Boston, 1829. Vol. i, p. 200; see "Life of 
Richard Henry Lee," Vol. i, p. 260. Paragraph omitted in 
printed copy, in which he begs his brother to send to Dr. 
Fothergill and Dr. Cullen some American wine. 

Vol. i, p. 53, No. 19. 

1769. — August 75, Bath, See "Life of Arthur Lee," Vol. i, p. 
194; see " Life of Richard Henry Lee," Vol. i, p. 255. 

Vol. i, p. 43, No. 17. 

1769. — September 18, Ipswich, See " Life of Arthur Lee," Vol. i, 
p. 190; see "Life of Richard Henry Lee," Vol. i, p. 72. 

Vol. i, p. 19, No. 7. 

1769. — November ig, Bath, See "Life of Arthur Lee," Vol. i, 
p. 193 ; see "Life of Richard Henry Lee," Vol. i, p. 81. 

Vol. i, p. 1 7, No. 6. 
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Lee, Arthur {continued^ : 

1769. — November 75, Bath, See "Life of Arthur Lee,*' Vol. i, 
p. 197 ; see "Life of Richard Henry Lee/' Vol. i, p. 258. 

Vol. i, p. 51, No. 18. 

1769. — December j, Bow Wood^ See "Life of Richard Henry 
Lee," Vol. i, p. 75. Vol. i, p. 57, No. 20. 

1770. — May 20, London, See "Life of Arthur Lee," Vol. i, p. 
205 ; see "Life of Richard Henry Lee," Vol. i, p. 82. Lat-* 
ter part of letter was published, in which he speaks of his five 
years* law course. Some business about land grants. 

Vol. i, p. 65, No. 22. 

1770. — October 20, London, Concerning the slight chance of 
procuring his brother Richard a secretaryship. 

Vol. i, p. 121, No. 36. 

1772. — August I'/ J London, Much abbreviated in "Life of Rich- 
ard Henry Lee," Vol. i, p. 83; much abbreviated in "Life 
of Arthur Lee,** Vol. i, p. 206. Part omitted speaks of per- 
sonal money matters. Death of Mr. Horrocks; character 
of his successor. Question of school for his nephews. Dr. 
' Franklin* s continued stay gives him small chance of the 
Boston Agency. Influence requisite to obtain for his brother 
a diplomatic position. Vol. i, p. 91, No. 28. 

1774. — March 18, London, See " Life of Arthur Lee,** Vol. i, p. 
207 ; see " Life of Richard Henry Lee," Vol. i, p. 93. 

Vol. i, pp. 78, 77, 76, 75, No. 24. 

1774. — December 22 f 2^, 26, London. See "Life of Arthur Lee,** 
Vol. i, p. 211 j see " Life of Richard Henry Lee," Vol. i, p. 
134. Vol. i, p. 107, No. 32. 

1775. — September 2, Camp on Winter Hill, See "Life of Rich- 
ard Henry Lee,** Vol. i, p. 157. Vol. i, p. 151, No. 45. 

1775. — December 12 f Camp, See "Life of Richard Henry Lee,** 
Vol. ii, p. 214. Vol. i, p. 163, No. 48. 

1776. — May 10 y Williamsburg, See " Life of Richard Henry 
Lee," Vol. i, p. 166. Postscript omitted in published copy. 
Urges Congress to take Niagara and Detroit. Too much 
money and attention paid to fleet. Vol. i, p. 203, No. 59. 
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Lee> Charles (continued ) : 

1776. — April 5, Williamsburg. See "Life of Richard Henry 
Lee," Vol. ii, p. 215. His private opinion of Pendleton and 
Bland omitted in the published letter. 

Vol. i, p. 195, No. 57. 

1776. — April ij, Williamsburg, See "Life of Richard Henry- 
Lee/* Vol. ii, p. 216. Vol. i, p. 199, No. 58. 

1777. — While in Captivity. See " Life of Richard Henry Lee,*' 
Vol. i, p. 180. Vol. ii, p. 42, No. 13. 

For answer, see MS. Vol. i, p. 187. 

Lee, William : 

1777. — December 3 y Paris. Deals with the refusal of the King of 
Prussia to allow troops in the service of Great Britain to pass 
through his dominions, en route for America. Lord Chat- 
ham's speech in the House of Lords. 

Vol. ii, p. 31, No. 10. 

1778. — September 21, Paris. See " Life of Richard Henry Lee," 
Vol. ii, p. 212. Vol. ii, p. 97, No. 28. 

1778. — October 77, Frankfort y Germany. See "Life of Richard 
Henry Lee,** Vol. ii, p. 228. Paragraph omitted in published 
copy, concerning grants of land. Vol. ii, p. 116, No. 32. 

LovELL, James : 

1777. — December 28 (probably to R. H. Lee). See '*Life of 
Richard Henry Lee,** Vol. ii, p. 150. 

Vol. ii, p. 37, No. 12. 

1778. — December 18. Enclosing letter from Arthur Lee to 
Samuel Adams, dated Paris, July 31. See "Life of Richard 
Henry Lee,** Vol. ii, p. 148. Vol. ii, p. 126, No. 35. 

1779. — August //. See "Life of Richard Henry Lee," Vol. ii, 
p. 146. Vol. ii, p. 168, No. 47. 

1780. — August ji. See " Life of Richard Henry Lee,*' Vol. i, p. 
231. Vol. i, p. 15, No. 5. 

M'Kean, Thomas: 

1780. — March 25, Philadelphia. See " Life of Richard Henry 
Lee," Vol. ii, p. 176. Vol. ii, p. 138, No. 38. 
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Mifflin, Thomas (Gen.) : 

1777. — November j, Reading. See "Life of Richard Henry 
Lee," Vol. ii, p. 173. Vol. ii, p. 13, No. 5. 

1777. — November 12, Reading, See** Life of Richard Henry 
Lee/* Vol. ii, p. 174. Vol. ii, p. 23, No. 8. 

Monroe, James : 

1783. — April 4, King George, See **Life of Richard Henry 
Lee," Vol. ii, p. 225. Vol. ii, p. 236, No. 64. 

1786. — May 24, New York (probably to R. H. Lee). See "Life 
of Richard Henry Lee,** Vol. ii, p. 224. 

Vol. ii, p. 315, No. 84. 
Morris, Gouverneur : 

1775. — Philadelphia, See "Life of Richard Henry Lee,*' VoL 
ii, p. 154. Vol. i, p. 167, No. 49. 

For answer see MS. Vol. i, p. 141. 

Page, John : 

1776. — February 20, Williamsburg, See ** Life of Richard Henry 
Lee,** Vol. ii, p. 199. Vol. i, p. 179, No. 53. 

'^n^'—J^fy 10, Williamsburg, See "Life of Richard Henry 
Lee,*' Vol. ii, p. 200. Vol. ii, p. 75, No. 23. 

1778. — October 75, Williamsburg, See ** Life of Richard Henry 
Lee,** Vol. ii, p. 201. Vol. ii, p. 112, No. 31. 

Page, Mann : 

1777. — September 2jy Mansfield, See ** Life of Richard Henry 
Lee,'* Vol. ii, p. 203. Vol. i, p. 343, No. 100. 

1777. — October 27, Mansfield, See "Life of Richard Henry 
I-»ee,** VoL ii, p. 203. Vol. ii, p. 9, No. 4. 

1778.— y««^ 2j, Mansfield, See "Life of Richard Henry Lee," 
Vol. ii, p. 204. Vol. ii, p. 67, No. 20. 

Paine, Thomas : 
i777.-_/«/y 7, Philadelphia, See " Life of Richard Henry Lee," 
Vol. ii, p. 156. Vol. i, p. 333, No. 96. 

Peabody, Nathaniel : 

1780. — October 2J, Morristown^ N, J, See **Life of Richard 
Henry Lee," Vol. ii, p. 157. Vol. ii, p. 195, No. 54. 
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Pendleton, Edmund : 



It 



1776. — Api/ 8, Caroline, See "Life of Richard Henry Lee, 
Vol. ii, p. 192. Vol. i, p. 223, No. 64. 

1777. — September J, Caroline, See "Life of Richard Henry 
Lee,'* Vol. ii, p. 193. Vol. i, p. 337, No. 98. 

1777. — October iiy Caroline. See "Life of Richard Henry Lee," 
Vol. ii, p. 193. Vol. i, p. 347, No. loi. 

1785. — February 28, Edmundsburg, See "Life of Richard Henry 
Lee," Vol. ii, p. 195. Vol. ii, p. 270, No. 73. 

1785. — March 7, Edmundsburg. See "Life of Richard Henry 
Lee," Vol. ii, p. 196. Vol. ii, p. 274, No. 74. 

1785. — April 18, Edmundsburg^ Va, See "Life of Richard 
Henry Lee," Vol. ii, p. 197. Vol. ii, p. 286, No. 77. 

" Philopatria:" 

1775.— ^a5^«^ 7, Eastown, See "Life of Richard Henry Lee," 
Vol. i, p. 155. Vol. i, p. 143, No. 43. 

Pxn-ASKi, Count : 

1778. — August ij, Wilmington, See "Life of Richard Henry 
Lee," Vol. i, p. 296. Vol. ii, p. 87, No. 26. 

Reed, Joseph : 

1780. — April 75, Philadelphia, See "Life of Richard Henry 
Lee," Vol. ii, p. 175. Vol. ii, p. 142, No. 39. 

Rush, Benjamin : 

1776. — December 20 , Philadelphia, See "Life Richard Henry 
Leej" Vol. ii, p. 159. Paragraph about Mr. Dickinson 
omitted in published letter. Vol. i, p. 230, No. 67. 

1776. — December 21 y near Bristol, See "Life of Richard Henry 
Lee," Vol. ii, p. i6o. Advice about recruiting the army 
omitted in published letter. Vol. i, p. 237, No. 68. 

1776. — December jo, Crossides, See "Life of Richard Henry 
Lee," Vol. ii, p. 161. Vol. i, p. 243, No. 70. 

IT 1 6. —January 6, Bordentown, See "Life of Richard Henry 
Lee," Vol. ii, p. 163. Vol. i, pp. 178, 177, No. 52. 

^Tn*— January 7, Princeton, See " Life of Richard Henry Lee," 
Vol. ii, p. 163. Vol. i, p. 265, No. 77. 
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Rush, Benjamin {continued) : 

ITT],— January 14, Philadelphia. See "Life of Richard Henry 
Lee/' Vol. ii, p. 165. Vol. i, p. 273, No. 79. 

^m-— January 14, Philadelphia, See "Life of Richard Henry 
Lee," Vol. ii, p. 166. Vol. i, p. 277, No. 80. 

Schuyler, Philip : 

1775. — October ig, Ticonderoga. See "Life of Richard Henry 
Lee," Vol. ii, p. 155. Vol. i, p. 159, No. 47. 

Shippen, William, Jr.: 

1776. — December 77, Bethlehem. See "Life of Richard Henry 
Lee," Vol. ii, p. 167. Vol. i, p. 229, No. 66. 

1776. — December 20, Bethlehem. See "Life of Richard Henry 
Lee," Vol. ii, p. 168. Vol. i, p. 247, No. 71. 

^ITI'—Jc^nuary 77, Philadelphia. See "Life of Richard Henry 
Lee," Vol. ii, p. 169. Vol. i, pp. 281, 282, No. 81. 

Stephen, Adam : 

1774. — August 27 y Berkeley Courthouse. See "Life of Richard 
Henry Lee," Vol. ii, p. 207. Vol. i, p. 95, No. 29. 

1775. — February I. See " Life of Richard Henry Lee," Vol. ii, 
p. 208. Vol. i, p. 125, No. 37. 

1775. — February 17. See "Life of Richard Henry Lee," Vol. 
ii, p. 210. Vol. i, p. 129, No. 38. 

1775. — September 2j, Pittsburg. See "Life of Richard Henry 
Lee," Vol. ii, p. 211. Vol. i, p. 155, No. 46. 

1777. — April 22y Chatham. See "Life of Richard Henry Lee," 
Vol. ii, p. 211. Vol. i, p. 297, No. 86. 

Sullivan, James : 

1789. — April II y Boston. See "Life of Richard Henry Lee," 
Vol. ii, p. 152. Vol. ii, p. 331, No. ^S. 

Washington, George : 

1774. — August p, Fredericksburg. See "Life of Richard Henry 
Lee," Vol. i, p. 105. Vol. i, p. 83, No. 26. 

1775.— y«^ ^^y Camp at Cambridge. See "Life of Richard 
Henry Lee," Vol. ii, p. i. No postscript in original MS. 

Vol. i, p. 147, No. 44. 
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Washington, George {continued) : 

775. — October 2p, Cambridge, See "Life of Richard Henry 
Lee,** Vol. ii, p. 6. VoL i, p. 99, No. 30. 

775, — November 2j, Cambridge, See " Life of Richard Henry 
Lee," Vol. ii, p. 7. Vol. i, p. 103, No. 31. 

775. — December 26 f Cambridge, See "Life of Richard Henry 
Lee,*' Vol. ii, p. 8. Vol. i, p. 183, No. 54. 

776. — April 4, Cambridge, See " Life of Richard Henry Lee," 
Vol. ii, p. 10. Unpublished P. S. Speaks of the need of a 
hospital. Vol. i, p. 189, No. 56. 

776. — May II y New York. See "Life of Richard Henry Lee," 
Vol. ii, p. II. Vol. i, p. 207, No. 60. 

ITT -—January 10 y Morristown, See " Life of Richard Henry 
Lee," Vol. ii, p. 11. Vol. i, p. 269, No. 78. 

777. — March 6, Morristown, See " Life of Richard Henry 
Lee," Vol. ii, p. 12. Vol. i, p. 285, No. 83. 

777. — April 24y Morristown, See "Life of Richard Henry 
Lee," Vol. ii, p. 12. Vol. i, p. 301, No. 87. 

777. — May lOy Morristown, See " Life of Richard Henry Lee," 
Vol. ii, p. 15. Vol. i, p. 305, No. 2)!^, 

777. — Mayi'/y Morristown, See " Life of Richard Henry Lee," 
Vol. ii, p. 15. Vol. i, p. 309, No. 89. 

TTT.—June /, Camp at Middlebrook, See " Life of Richard 
Henry Lee," Vol. ii, p. i8. Vol. i, p. 315, No. 91. 

778. — February ij. Valley Forge. See " Life of Richard Henry 
Lee," Vol. ii, p. 20. Vol. ii, p. 47, No. 15. 

778. — August lOy White Plains (probably to R. H.Lee). See 
" Life of Richard Henry Lee," Vol. ii, p. 22. 

Vol. ii, p. 83, No. 25. 

778. — September 2^, Fredericksburg, N, Y. See "Life of Rich- 
ard Henry Lee," Vol. ii, p. 23. Vol. ii, p. 108, No. 30. 

779. — May 5, Headquarters Middle Brook (not only to R. H. 
Lee but to Henry Lawrence and Thomas Burke). See " Life 
of Richard Henry Lee," Vol. ii, p. 24. 

Vol. ii, p. 152, No. 42. 
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Washington, George {continued) : 

1"]^^,— June 12, Mount Vernon, See " Life of Richard Henry 
Lee," Voh ii, p. 25. Vol. ii, p. 242, No. 66. 

1784 — December 14, Mount Vernon, See "Life of Richard 
Henry Lee," Vol. ii, p. 6. Vol. ii, p. 258, No. 71. 

1785. — February 8, Mount Vernon, See "Life of Richard Henry 
Lee,** Vol. ii, p. 28. , Vol. ii, p. 262, No. 72. 

1785. — March i^y Mount Vernon, See "Life of Richard Henry 
Lee," Vol. ii, p. 32. Vol. ii, p. 272, No. 75. 

m 

1785. — -June 22 y Mount Vernon (probably to R. H. Lee). See 
" Life of Richard Henry Lee," Vol ii, p. 31. 

Vol. ii, p. 295, No. 79. 

1785. — August 22, Mount Vernon (probably to R. H. Lee). See 
" Life of Richard Henry Lee," Vol. ii, p. 33. 

Vol. ii, p. 307, No. 82. 

1789. — August 2, New York, See "Life of Richard Henry 
Lee," Vol. ii, p. 36. Vol. ii, p. 343, No. 91. 

Weedon, George : 

1 781. — June zf, Fredericksburg, See "Life of Richard Henry 
Lee," Vol. ii, p. 205. Vol. ii, p. 216, No. 59. 

1 781. — August 2, Fredericksburg, See ^'Life of Richard Henry 
Lee," Vol. ii, p. 206. Vol. ii, p. 220, No. 60. 

1 781 September 20 i Camp, Gloucester Courthouse, See "Life of 

Richard Henry Lee," Vol. ii, p. 206. 

Vol. ii, p. 228, No. 62. 

Whipple, William : 

1778. — November 8, Philadelphia, See "Life of Richard Henry 
Lee," Vol. i, p. 216. Vol. i, p. 120, No. 33. 

1779. — August 2j, Philadelphia, See "Life of Richard Henry 
Lee," Vol. ii, p. iii. Vol. ii, p. 172, No. 48. 

1779. — September 18, Philadelphia, See " Life of Richard Henry 
Lee," Vol. ii, p. 112. Vol. ii, p. 180, No. 50. 

1783. — April 77, Portsmouth, N, H, See "Life of Richard 
Henry Lee," Vol. i, p. 238. Vol. ii, p. 240, No. 65. 
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Whipple, William {continued) : 

1783. — September i^, Portsmouth. See '* Life of Richard Henry 
Lee/* Vol. ii, p. 113. Vol. ii, p. ^232, No. 63. 

Wythe, George : 

1777- — August 24t Williamsburg. See "Life of Richard Henry 
Lee,'* Vol. ii, p. 185. Vol. ii, pp. 336, 335, No. 97. 

1777. — October 18, Williamsburg. See "Life of Richard Henry 
Lee,** Vol. ii, p. 186. Vol. ii, p. i. No. i. 

1777. — Novembers, Williamsburg, See " Life of Richard Henry 
Lee,** Vol. ii, p. 187. Vol. ii, p. 17, No. 6. 

1778. — August 7, Williamsburg. See "Life of Richard Henry 
Lee,** Vol. ii, p. 187. Vol. ii, p. 79, No. 24. 

LETTERS TO ARTHUR LEE. 

Adamson, Dr. (in Latin) : 

1 766. — February 22. Enclosing a leaf (since lost) of some recently 
discovered plant. Expresses a hope that Mr. Lee will become 
the botanist of America. Vol. i, p. i, No. i. 

BARRfe (Col.) : 

i^Ti.— January jiy London. See " Life of Richard Henry Lee,** 
Vol. i, p. 265. Vol. i, pp. 82, 83, No. 25, 

Cardross, Lord (afterwards Earl Buchan) : 

1767. — October ji, Walcot near Bath. See '* Life of Richard 
Henry Lee,** Vol. i, p. 263 ; see " Life of Arthur Lee,** Vol. 
ii, p. 345. Vol. i, p. 21, No. 8. 

Jones, Sir William : * 

1790. — October 1 4, Bengal, Chrisna Nagar. A letter concerning 
the legal affairs of Mr. Stepdoe. Postscript dated Calcutta, 
November 7, 1790. Vol. ii, p. 355, No. 94. 

Lee, William : 

1780. — August Tf. See "Life of Richard Henry Lee," Vol. ii, 
p. 231. Vol. ii, p. 166, No. 46. 

M*Kean, Thomas : 

1 781. — September 4, Philadelphia. See "Life of Richard Henry 
Lee,** Vol. ii, p. 178. Vol. ii, p. 224, No. 61. 
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Wilkes, John: 
1777. — November p, Princess Court, See " Life of Richard Henry 
Lee,'' Vol. i, p, 264. Vol. ii, p. 19, No. 7. 

WINDHAM, William : 

1778. — March 12, Dunkirk, See "Life of Richard Henry Lee," 
Vol. i, p. 266. Vol. ii, p. 5I1 No. 16. 

LETTERS FROM RICHARD HENRY LEE. 

Dickinson, John : 

1768. — November 26, Chantilly^ Va, See "Life of Richard 
Henry Lee," Vol. i, p. dd. Vol. i, pp. 37, 38, 34, No. 13. 

1773. — April 4j Chantilly, Va. See "Life of Richard Henry 
Lee," Vol. i, p. 90. For answer see " Life of R. H. Lee," 
Vol. i, p. 91. Vol. i, p. 29, 36, No. 10. 

Florida Blanca, Count de : 

1785. — October 6, New York, Impaired health necessitates his 
retirement from Congress. Assures him that Don Diego de 
Gardoque has been received with due honor. Desires above 
all things friendly and commercial relations with Spain. 

Vol. ii, p. 247, No. 6^, 
Henry, Patrick : 

1777. — May — . Speaks of accusations made against him by his 
enemies. Gives hopeful account of the army. Gen. Tryon's 
wound mortal. Vol. i, p. 211, No. 61. 

Johnson (Gov.): 

1777. — December ij, Stafford Co, About the Marylanders trad- 
ing with the English ships of war. Advises means to prevent 
its continuance. Vol. ii, p. 35, No. ii. 

Lee, Charles: 

1777. — February 11 ^ Philadelphia, See " Life of Richard Henry 
Lee," Vol. i, p. 181. Vol. i, p. 187, No. 55. 

Morris, Gouverneur : 

1775. — May 28, See "Life of Richard Henry Lee," Vol. ii, p. 
155. Vol. i, p. i4i> No. 42. 
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Paine, Thomas : 

*777«— lA^y 7j, Chantiily, Va, Concerning the importance of 
France and Spain as allies. Advises their being at once 
informed of American achievements so far. 

Vol, i, p. 331, No. 95. 

Washington, George : 

1777. — May 22^ Philadelphia. See "Life of Richard Henry 
Lee,*' Vol. ii, p. 17. Vol. i, p. 313, No. 90. 

i"] "]?>,— January 2, Chantilfyy Va, See "Life of Richard Henry- 
Lee,** Vol. ii, p. 19. Vol. ii, p. 45, No. 14. 

iTI^.—June 24i York, See "Life of Richard Henry Lee,** Vol. 
ii, p. 2. Vol. ii, p. 71, No. 21. 

Wythe, George: 

1777. — October ig, York, in Pennsylvania, Burgoyne's defeat. 
Gen. Howe in danger. Speaks of slanders he has been sub- 
jected to, in regard to payment of rents. Begs Mr. Wythe to 
place the matter in clear light before the House. 

Vol.'ii, p. 3, No. 2. 

MISCELLANEOUS LETTERS. 

Adams, Samuel, to Dennys DeBirdt, Esq.: 

1768. — May I4f. Boston. See "Life of Richard Henry Lee," 
Vol. ii, p. 115. Vol. i, p. 25, No. 9. 

Adams, Samuel, to person unknown : 

x^Zy,— January 75, Philadelphia, See "Life of Richard Henry 
Lee,** Vol. ii, p. 126. Paragraph concerning an unpaid debt 
of t^ooy omitted in published letter. 

Vol. ii, p. 204, No. 56. 

Extracts of Letters Probably from Samuel Chase : 
i^^*j,—.july 7, Philadelphia, See " Life of Richard Henry Lee,*' 
Vol. ii, p. 181. Vol. i, p. 327, No. 94. 

Lee, Arthur, to General Washington : 

im—June ijy Berlin. See "Life of Arthur Lee,** Vol. i, p. 87. 

Vol. i, pp. 321, 322, 320, No. 92. 
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LOVELL, J., to : 



1778. — December 10, See '* Life of Richard Henry Lee/* Vol. ii, 
p. 145. Vol. ii, p. 124, No. 34. 

Lee, Charles, to Lord Piercy (a copy) : 

1775. — See "Life of Richard Henry Lee," Vol. i, p. 281. 

Vol. i, p. 171, No. 50. 

Lee, R. H. (?), to George Pyncheon and John Bradfokd : 

1777. — October 16, York, Pa, Arranging for transport of soldiers. 
Note in different handwriting. Speaks of Mr. Lee's financial 
straits. , Vol. i, p. 351, No. 102. 

Shippen, William, to his brothers : 

1776. — See "Life of Richard Henry Lee," Vol. ii, p. 170. Para- 
graph relating to family matters, omitted in published letters. 

Vol. i, p. 251, No. 72. 

Washington, George, to a gentleman of Virginia: 

1*1^1.— July zp, Philadelphia. See " Life of Richard Henry 
Lee," Vol. ii, p. 35. Vol. ii, p. 303, No. 81. 



PAPERS OF RICHARD HENRY LEE. 

1766 —July 2j, Westmoreland, — To the Editor of the Virgima 
Gazette, See "Life of Richard Henry Lee,** Vol. i, p. 40. 

Vol. i, p. II, No. 4. 

1766. — R. H. Lee's opinion concerning the authority of the Com- 
mittee for King George's county. Vol. i, p. 5, No. 2. 

'774» — October j» A resolution moved by R. H. Lee concerning 
the appointing of a militia. See " Life of Richard Henry 
Lee," Vol. i, p. 112. Vol. i, p. 116, No. 34. 

1775. — May ^ , Letter written by R. H. Lee on behalf of the 
Delegates of the City of London to the Lord Mayor. See 
**Life of Richard Henry Lee," Vol. i, p. 153. 

Vol. i, p. 139, No. 41. 
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Lee, Richard Henry {continued) : 

1776. — October, Proposed addition to the instructions given the 
Commissioners going to France, in R. H, Lee's handwriting. 
See " Life of Richard Henry Lee,*' Vol. i, p, 188* 

VoL i, p* 227, Ko, 65. 

1776. — Address to the people of Virginia by Richard Henry Lee, 
See ''Life of Richard Henry Lee,'* Vol. i, p, 37, 

Vol, i, p, 257, No, 74. 

1776.— A subscription paper drawn up by R, H. Lee, in testi- 
mony to Mr- Sear's patriotism. Signed by nine prominent 
men. Vol, i, p, 255, No, 73. 

1777, — October 24,y Yorktown, in Pennsylvania. Copy of letter by 
R, H, Lee for the Committee of Congress to Fort Pitt. Con- 
cerning the charges against Col, George Morgan, 

Vol, ii, p, 7, No, 3, 



OFFICIAL PAPERS. 

1766, — February 27, Draughc by R. H, Lee of the articles of 
the association by the citizens of Westmoreland. See " Life 
of Richard Henry Lee," VoL i, p, 34. 

Vol, i, p, 9, No, 3. 

1776. — 'December ig< Circular letter to the States, draughted by 
R. H, Lee, See "Life of Richard Henry Lee," Vol i, p, 
187. Extract from Journal of Congress on back of manu- 
script. VoL i, p, 241, No, 69. 

1776 December 2/, Baltimore, Letter to the Commissioners, 

See *' Life of Richard Henry Lee," VoL i, p. 285, 

VoL i, pp, 264, 263, 260, 261, 262, No. 76. 

1776, — December jOy Baltimore. Letter to the Commissioners, 
See ** Life of Richard Henry Lee," VoL i, p, 290, 

VoL i, p, 259, No. 75. 

1777, — February ig, Baltimore. Letters to Commissioners in 
France. See ''Life of Richard Henry Lee," VoL i, p. 291, 

VoL i, p/283, No. 82* 
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Official Papers {continued) :. 

\^^1, -^ April lOy Philadelphia. Letter from a 'Committee of Con- 
gress to General Washington. Sec ** Life of Richard Henry 
Lee," Vol. i, p. 2^4. VoL i, p. 293, No. 85. 

^778. — Copy of a letter from Ci?ngress to the King's Commission- 
ers. Rejects peace as proffered by Great Britain. 

Tol. ii, p. 148 3, Na 36. 

PETITIONS. 

tTji^.-^March 26. Petition to the House of Lords, protesting 
against the Massachusetts Acts. Signed by Sheriffs of Lon- 
don, Franklin, I«ard, WiWiatn Middleton, Arthur Lee and 
many others. See *' Life of Riclmrd Henry Lee,'* Vol. i, 
p. 268. Vol. i, p. If 7, No. 35. 

' 775 -^ April 5. fragments of Petition to the King (drawn up prob- 
ably by Arthur Lee^, beseeching him to dismiss certain minis- 
ters ami advisors. Vol. i, p. 137, No. 40. 

€.775. — Petition addressed to the King by the Lord Mayor, Alder- 
men and Commons of the City of London, See '* Life of Rich- 
ard Henry Lee,*' Vol. i, p. 273. Vol. i, p. 175, No. 51. 
•(Not quite finished in the MS.) 



Siated Meeting^, May 19, 1899. 
Present, 27 members. 

Vice-President WiSTAR in the Chair. 

Correspondence was submitted as follows: 

A letter from Dr. Samuel G. Dixon, accepting election as a 
\m ember of the Council. 

A letter was also read from Ma*. Dunlmr D. Scott, askinj: 
•for information concerning Messrs. Draper and IJittenhouse, 
iormer members of the Society. 

Mr. W. V. McKean, on behalf of tljc Phillips Prize Kssay 
Fund Committee, presented a report and submitted a Ii.st of 
names from w^hich judges for the competition were to be 
«elqoted. 
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A communication was read from the Special Committee 
appointed to pass upon Dr. E. Buti's paper '* On an Interest- 
ing Fragment of the Book of the Dead," i^ecom mending the 
paper for publication in the Proceedings of the Society. 

The death of Edward Goodfellow, of Washington, D. (a, 
was announced. 

On motion, the President was requested to appoint a suit- 
able person to prepare an obituary notice of Alexander Bid- 
die, a lately deceased member. 

The proceedings of Officers and Council were then sub- 
mitted. 

Pending nominations for membership having been read, 
the Society proceeded to an election. 

The Tellers then reported that, after a scrutiny of the bal- 
lots, the following candidates had been duly elected mem- 
bers of the Society : 

Arthur V. Meigs, M.D., Philadelphia. 

Samuel M. Vauclain, Philadelphia. 

Prof. William Eamsay, Ph.D., London, Eng. 

Israel W. Morris, Philadelphia. 

John Cadwalader, Philadelphia. 

Charles E. Dana, Philadelphia. 

Prof. Francis C. Phillips, Allegheny, Pa. 

Prof. Arthur S. MacKenzie, Ph.D., Bryn Mawr, Pa. 

Prof. Joseph P. Remington, Philadelphia. 

Prof. William C. Day, Ph.D., Swarthmore, Del. Co., Pa. 

William Brooke Rawle, Philadelphia. 

Prof. Marion D. Learned, Philadelphia. 

Stuart Wood, Philadelphia. 

Harrison S. Morris, Philadelphia. 

Waldron Shapleigh, Ph.D., Philadelphia. ; 

Prof. William A. Lamberton, Litt.Dr., Philadelphia. 

Milton J. Greenman, M.D., Philadelphia. 

Rt. Hon. Sir George O. Trevelyan, London. 

Henry S. Pritchett, Washington, D. C. 

Henri Poincar^, Paris. 

James E. Keeler, Sc.D., Mt. Hamilton, Cal. 

The Society was then adjourned by the presiding ofBcQr. 



PROCEEDINGS 

OP THE 

AJVIERICAN PHILOSOPHICAL SOCIETY 

HELD AT PHIUDBIPHIA FOR PROMOTING CSBFUl KNOWIEDGB. 

Vol. XXXVIII. October, 1899. No. 160. 

Stated Meeting, October 5, 1899. 

Dr. J. Cheston Morris in the Chair. 

Present, 8 members. 

Correspondence was submitted as follows : 

Letters accepting membership were read from Messrs. 
Arthur V. Meigs, M.D., Henri Poincar^, Charles E. Dana, 
William Eamsay, Francis C. Phillips, Sir George Otto Tre- 
velyan, Israel W. Morris, A. Stanley Mackenzie, W. A. Lam- 
berton, Waldron Shapleigh, Milton J. Greenman, William C. 
Day, Samuel M. Vauclain, Harrison S. Morris, Marion D. 
Learned, Stuart Wood, Henry S. Pritchett, Joseph P. Rem- 
ington and William Brooke Rawle, and a letter from James 
E. Keeler declining membership. 

A letter from the Connecticut Academy of Arts and 
Sciences, inviting the appointment of delegates to the com- 
memorative exercises of the one hundredth anniversary of its 
foundation. The President was authorized to appoint a dele- 
gate. 

An invitation from the Mayor of Chalon-sur-Saone to send 
a delegate to the f^tes accompanying the unveiling of the 
statue pi the ^Egyptologue, Fran9ois Chabas. On motion the 
Secretaries were directed to inform the Mayor of Chalon-sur- 
Saone that the Society had received the invitation too late 
for its acceptance. 

An invitation, also, to the President, from the Committee 
on the Unveiling of the Monument to Prof. Guiseppe Mene- 
ghini, to be present at the ceremony. 

A communication from the French Ministry of Commerce, 

PBGC. AXBB. PHILOS. 80C. XXXYIII. J. PRINTED DEC. 15, 1899. 
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inviting the attendance of the Society during the Exposition 
of 1900 at a Congress for the Study of Popular Traditions, 
and enclosing the proposed programme of proceedings. On 
motion it was resolved that the President be requested to ap- 
point a delegate to represent the Society in the Congress. 

A letter from Mr. A. Eadcliflfe Grote, in regard to a fossil 
butterfly described by Dr. H. Eebel, of Vienna, which con- 
firms Mr. Grote's theories as to the Papilionides, and stating 
that in consequence of Mr. Grote's papers published in the 
Proceedings of this Society, Dr. Rebel, in the edition of Dr. 
Standinger's European catalogue, will retain the Papilionides 
at the head of the system. 

The deaths of the following members of the Society were 
announced : 

Daniel Garrison Brinton, M.D., of Media, Pa., at Atlantic 
City, N. J., on July 81, 1899. 

Mr. Frank Thomson, of Philadelphia, on June 6, 1899. 

Sir William Henry Flower, K.C.B., F.R.S., of London, 
England, aged 68 years, on July 1, 1899. 

Mr. William P. Tatham, of Philadelphia, aged 79 years, 
at Atlantic City, N. J., on August 5, 1899. 

Prof. Robert Wilhelm Eberhard Bunsen, of Heidelberg, 
Germany, aged 89 years, on August 16, 1899. 

Hon. Charles P. Daly, of New York, aged 83 years, on 
September 19, 1899. 

W. G. A. Bbnwill, D.D.S., of Philadelphia, on September 
24, 1899. 

' On motion of Mr. Prime, it was 

Resolved, That the President be requested to appoint gentlemen 
to prepare memoirs of Messrs. Daniel G. Brinton, M.D., Frank 
Thomson, William P. Tatham and W. G. A. Bonwill, D.D.S. 

The following papers were read : 

** Results Secured at Aransas Pass, Tex., by the Reaction 
Breakwater," by Prof. Lewis M. Haupt. 

-** Genealogical Trees of Butterflies," by A. Radcliffe Grote. 

** Gold in the Glacial Drift of the Adirondacks," by Mr. 
Frederick Prime. 
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HISTORICAL RESUME OF THE EFFORTS MADE TO 
DEMONSTRATE THE PRACTICABILITY OF THE 
REACTION BREAKWATER AT ARANSAS PASS, TEX., 
WITH RESULTS TO FEBRUARY, 1899. 

(Plates Vl-Vin.) 
BY LEWIS M. HAUPT. 

(Read October 6, 1899.) 

Necessity for Improved Methods. — Inasmuch as this Society 
has already set its seal of commendation upon a new method pro- 
posed nearly thirteen years ago for the alleviation of ocean bars, it 
becomes a pleasure to complete the record to date by a brief recital 
of subsequent events. For some years prior to the filing of the 
theses, for investigation, in the spring of 1887, I was impressed 
with the serious obstructions and dangers to commerce due to the 
prevalence of sand bars on alluvial coasts and the unsatisfactory as 
well as expensive methods in vogue for their improvement. 

In fact, the only harbors of importance on our Atlantic and Gulf 
seaboard which admitted vessels of over seventeen feet draught at 
M. L. W., south of New York, were Philadelphia, Baltimore, Nor- 
folk, Port Royal, Pensacola and New Orleans, only six in a coast 
line covering about 3200 miles. The ruling depths on the bars in 
many of the other inlets was limited to from eight to twelve feet. 

The methods of improvement in general use by maritime engi- 
neers to-day are the building of two parallel or convergent jetties 
for the purpose of concentrating the ebb currents upon that portion 
of the bar included between them and dredging a channel through 
this protected area, involving large expenditures for construction 
and maintenance. 

History. — To remove these barriers from our doors a critical 
examination was made of a large number of special cases both at 
home and abroad and by comparative studies of local effects, com- 
bined with the operation of the general laws of tides and currents, 
certain deductions were reached as to the causes operating to pro- 
duce them. These deductions were formulated in the paper entitled 
" The Physical Phenomena of Harbor Entrances," submitted to the 
Society in April, and for which there was awarded the highly 
esteemed Magellanic premium on December 16, 1887. 

Encouraged by this substantial recognition of the merits of the in- 
vention, I had the honor to submit the plans to the I3oard of lJnitc<J 
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States Engineers having general jurisdiction over river and harbor 
improvements, in January of the following year (1888), with the 
view to their introduction by the only parties who could use them. 
The Board, however, made a report on the i6th of March following, 
concluding in these words : ** The views are purely theoretical, are 
unconfirmed by experience and contain nothing not already well 
known, which has a useful application in the improvement of our 
harbors," thus making a direct issue with the conclusions reached 
by this Society. 

On learning of this report, accidentally, some time later and 
being anxious to confirm ** the views " by establishing a precedent, 
applications were made to several Chiefs of Engineers in succession, 
on June 30, July 30 and September 14, of 1888, requesting an 
opportunity to make a demonstration, but without eliciting any 
response whatever. 

This report of the Board was so directly at variance with the con- 
clusions reached by this distinguished Society, and apparently so 
erroneous as to the observed movement of littoral drift, that a dis- 
cussion thereof was carefully prepared and read before this Society 
on January 18, 1889, under the title, ** Discussion on the Dynamic 
Action of the Ocean in Building Bars."^ 

A copy of this paper was likewise mailed to the members of the 
Board of Engineers, but elicited no reply. On February 24, 1888, 
the subject was also presented to the Committee on River and 
Harbor Improvements of the House of Representatives, attracting 
much interest and close attention, but no action. Thus the efforts 
to create additional commercial facilities and to demonstrate the 
truth of a physical law appeared to be thwarted and there remained 
nothing to do but to await an opportunity. 

This did not occur until 1895, or six years later, when the Gov- 
ernment decided to concentrate all the appropriations for the West 
Gulf coast upon the great problem of creating at least one deep- 
water entrance at Galveston and abandoned the remaining ports to 
private enterprise. 

Then it happened that Mr. George W. Fulton, President of the 
Coleman- Fulton Pasture Company, and thoroughly familiar with 
the conditions at Aransas Pass, Tex., from a residence of over fifty 
years, and Mr. Brewster Cameron, of Tucson, Ariz., succeeded in 
persuading the Aransas Pass Harbor Company, holding a franchise 

* See Proceedings of March, 1889. 
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from Congress, to undertake the construction of a breakwater on 
this plan, after all previous attempts had failed to secure increased 
depth. 

Aransas Pass. — It may be well to state just here that this inlet 
opens into Corpus Christi, Aransas, Copanio and Nueces bays, 
covering in all about 350 square miles of tidal waters ; that the mean 
range of the tide of the Gulf is but fourteen inches, and that for 
many years the pass has been drifting southwest wardly at the 
average rate of 260 feet per year. It is now about 175 miles west 
of Galveston; is the point farthest west oa the Gulf coist of the 
United States where it is possible to create an inner harbor, without 
great cost and has consequently a larger extent of tributary terri- 
tory than any other Atlantic port, with the important collateral of 
giving the shortest transcontinental haul. Its position is therefore 
strategic, and but for the lack of sufficient water on t\it bar it 
should long since have become the great metropolis of the Gulf. 
The controlling natural depths were from six to eight feet on the 
site of the recent bar, while at Galveston they were twelve and one- 
half feet, which gave the latter place the precedence and caused the 
termini of the transportation routes to be located at that point. 

Government Efforts. — The superiority of the more western 
location, however, led the Government to make several vain 
attempts to secure a navigable channel at Aransas Pass, and as early 
as January 13, 1853, Lieut. George B. McClellan reported on the 
pass which was then some two m«les east of its present position, 
and when, in consequence of its steeper slope and more direct dis- 
charge, ** the depths were about nine feet, but that the channel was 
constantly shifting." That was a very different pass from the present 
one and not comparable with it. Fifteen years later (1869) the 
citizens of Rockpoit constructed a short wooden spur dike 600 feet 
long from the shore of St. Joseph's Island on the north side of the 
pass, which increased the depth two feet, but which disappeared 
with the destruction of the dike in a few years by storms. 

Surveys were renewed by the Government in 1870-71, but no 
recommendation to improve was made because of the great expense 
of building a jetty sufficiently strong to withstand the storms of the 
Gulf because of the alleged existence of quicksands. This it was 
said was an "insuperable objection to any such experiment." 
Nevertheless, after eight years more, or in 1879, it was estimated 
that a channel twelve feet deep might be secured over the bar by 
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two jetties at a cost of ^759,185, and work was actually commenced 
on this project by the partial construction of the westerly jetty in 
1880. The head of Mustang Island was revetted, sand fences built 
and other work done during the following decade^ until operations 
were suspended in May, 1889, ^^^^^ ^^ expenditure of f 550,416, 
with a resulting depth of seven and one-half feet over the bar. In 
1887 it was reported to be eight and one-half feet. In the. mean- 
time it should be stated that the project was revised in 1887 so as 
to secure a probable twenty-foot depth. ** The original estimated 
cost of this work as here revised is 12,052,543.72."* Work on the 
Government jetty, which was of mattresses covered with rock, prac- 
tically ceased about 1885, when it extended seaward including the 
shore end 5400 feet, and a few years later it was officially reported 
to have '* disappeared," thus confirming the previous opinion as to 
the difficulties of maintaining such work at that location. 

The condition of the bar at the close of the Government work is 
shown on Plate VI. 

Private Efforts. — The years from 1890 to 1895 were spent in 
experiments by the Harbor Company which was chartered on the 
2 2d day of March, 1890, by the State of Texas, and which secured 
the passage of an act of Congress, May 1 2 of the same year, author- 
izing it to create a twenty-foot channel at Aransas Pass from its own 
resources. The tribulations of this company and the failure to 
secure results during the financial depression of those intervening 
years need not be recorded. Suffice it to say that a contract was 
made by Mr. Cameron, acting for the Harbor Company, and Charles 
Clarke & Co., of Galveston, contractors, on the 3d day of July, 
1895, ^o construct only a part of the breakwater on the plans under 
consideration. The work of placing the foundation mattresses 
was promptly commenced during the month and vigorously prose- 
cuted. It proceeded so rapidly and was accompanied by such pro- 
nounced results that by the end of October it was stated that there 
were thirteen feet entirely across the bar (see Report of Board of 
U, S, Engineers y Nov. 22, 1897). This without dredging and at 
an unfavorable season of the year. 

Unexpected Obstructions. — It then transpired that the remains 
of the old Government jetty, which was reported to have ** disap- 
peared," were still in place covered with rock, crossing the bed of 

1 Report of Chief Engineer^ 1887, Part ii, p. 1432. 
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the channel and intersecting that portion of the curved reaction 
breakwater then in place about its middle point (see Fig. 2). It 
thus acted as a submerged mat or retaining wall to prevent further 
scour, and as the breakwater subsequently rose, by the deposition 
of rock, to a plane three feet above the surface a perfect cul de sac 
was formed for the accumulation of sand. The Harbor Company 
was strenuously urged to remove the obstructing jetty, the existence 
of which was not suspected, as soon as discovered, but as it had 
made no provision for this unexpected work either financially or in 
the contract it was not removed. In consequence a shoal formed 
reaching to within six and one-half feet of the surface. 

The Goodyear Contract and Suspension of Work, May, 
1897. — This so discouraged the Harbor Company that it was willing 
to enter into a contract, dated September 12, 1896, with Col. C. P. 
Goodyear, of Georgia, to complete the entire work and furnish the 
capital as per an amended agreement dated March 11, 1897. Under 
these contracts Col. Goodyear exploded 23,350 pounds of dynamite 
on the old Government jetty and channel between December 18, 
1896, and May, 1897, by which he blasted out about 500 feet of the 
old jetty, thus opening a small breach through which the currents 
could partially escape seaward, but, being unable to secure the pay- 
ments, which he had every reason to expect, for work done elsewhere, 
from the Government, he was obliged to surrender this contract, 
and since that date. May, 1897, absolutely nothing has been done 
to create a channel. In fact, so discouraged were the residents of 
southwestern Texas, as well as the company, that it was decided to 
request the Government to appoint a Board of Engineers to appraise 
the work done with a view to its reconveyance to its jurisdiction. 
Such a Board was appointed by the Honorable Secretary of War 
June 22, 1897, and submitted its report November 22 of the same 
year, or only about six months after the work of blasting was sus- 
pended, yet it reveals some interesting features to which attention 
is briefly directed. 

Report of the Board U. S. Engineers of 1897. — It states 
that between October 30 and November 18 there was *' only part of 
one day that satisfactory soundings could be taken on account of 
the roughness of the water," ^ and that this examination gave a depth 
of eight and one-half feet. The map accompanying this report, 

* Vide^ p. 3, Doc. 137, H. R., 55th Cong., 2(i Session. 
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however, shows a channel having a least depth of nine and one- 
quarter to nine and one-half feet across the bar, which is believed to 
be a greater depth than had ever existed on the bar in this its most 
unfavorable position. The Report^ moreover, states : 

** The works built and partially built for the purpose of deiepening 
the channel across this bar have produced no greater depths than 
were found before these works were constructed." ^ 

And again : 

** There does not seem any probability that the jetty (meaning 
breakwater), as now constructed, will of itself secure and main- 
tain any considerable increase of depth in a navigable channel of 
proper width.*'* 

It may seem phenomenal, therefore, that where the eight and one- 
half feet depth was shown in the chart of November, 1897, there 
were over twenty-two feet in January, 1899, or an increase of 
thirteen and one-half feet in a period of as many months, a result 
which is unprecedented in the annals of harbor, improvements, 
and this without dredging or other assistance, save that derived 
from the half-completed breakwater reacting upon the partially 
controlled currents escaping through the breach in the old jetty. 

On the other hand, the Report states (page 14) : 

" Since the building of the jetty the position of the channel 
seems to have become more constant, and, as shown in the follow- 
ing table, the width across the bar to have lessened." 

The table referred to shows that between February, 1895, or prior 
to the beginning of the breakwater, and November, 1897, after work 
was suspended, the bar had been reduced in width as follows : At the 
twelve-foot contours the distance across from inside to outside was re- 
duced 550 feet, at the fifteen-foot contours 900 feet, and at the twenty- 
foot contours by 1600 feet. It is added that ** the outside slope has 
changed but little ; . . . . the change has been in the advance of the 
inner contours." Thus showing that the bar had not advanced sea- 
ward, but was eroded on its inner scarp, which is a great desideratum 
in this class of work. Now, the twelve-foot contours are cut through 
and but a few hundred feet separate the fifteen- foot contours, if indeed 
they have not disappeared altogether since the last survey, while 
there were depths on the bar, under tlie control of the breakwater, 

^ Vide, p. 16, supra. • 

' Vide, p. 15, supra. 
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reaching to twenty-three feet in January last, and which are proba- 
bly greater to-day. 

The Report also states that the Harbor Company has expended 
on the breakwater about ^250,000, which, with the cost of previous 
work and other expenses, amounted to about ;jl525,ooo; and the 
President of the Harbor Company, Mr. Thomas H. Franklin, of 
San Antonio, in his report to the Board, dated as early as Septem- 
ber 7, 1896, says, inter alia ^ in summing up: 

'* Fifth. Sufficient work has already been done at the pass by the 
company to demonstrate the entire feasibility of obtaining the 
necessary depth of water by the expenditure of a practically small 
additional amount, and the Government has therefore had the prob- 
lem of deep water solved for it at this port.*' 

That this view seems to be accepted in part by the Board of 
Engineers would appear from its closing remarks, to wit ; 

" The Aransas Pass Harbor Company, instead of carrying out the 
Government plan, adopted one entirely in conflict with it." * * * * 

And further: 

" This Board believes that with a careful study of the problem a plan 
of improvement can be devised that will give for a reasonable cost 
quite a good entrance in which a channel of navigable width with twenty- 
foot' depth at mean low water can be maintained by the aid of inexpen- 
sive dredging. Such a plan would doubtless remove a small part of 
the curved breakwater and utilize the balance. It would cost less 
than the approved (?) Government plan, but it would not be so good.'* 

And the Report closes with these words : 

" In consideration of all these facts, the Board is of the opinion that 
the value to the Government of the works of the Aransas Pass Har- 
bor Company for the improvement of Aransas Pass, Texas, is nothing." 

Tme Aransas Pass Harbor Company Surrenders its Prop- 
erty. — In view of this finding of the Board and the urgent desire 
of the citizens of southwestern Texas to have the work proceed, the 
Harbor Company generously concluded to transfer all the work on 
the breakwater to the Government, as a condition precedent to the 
early prosecution of the work. This was accordingly done on the 
27th day of March of this year. 

Estimate OF Board of 1898 and Action of Congress Thereon. 
— In thcmeantime, however, the subject was referred back to a Board 

1 Vide, p. 26. 
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of Engineets by resolution of the Fiftyr fifth Congress, third session, 
which passed the Senate, May 28, 1898, requesting ** the Secretary 
of War to prepare and submit plans, specifications and estimates for 
the improvement of the harbor at Aransas Pass, Texas.'* 

Two members of the former Board composed the one appointed 
under this resolution. They reported on December 17, 1898, but 
the report and estimate were not submitted until the hour of the 
hearing before the River and Harbor Committee, and then was not 
read in full. It states that the Board is of the opinion that to secure 
a 20 foot channel of a width of 150 feet at bottom ** it will be ad- 
visable to build two parallel jetties and to have recourse to dredg- 
ing." .... Also that "a portion of the old Government jetty 
and the outer 1000 feet of foundation of the Aransas Pass Harbor 
Company's jetty must be removed in any case. " (See Fig. i.) 

The estimate accompanying this carefully matured plan places the 
cost of the works at ^1,525,000, without provision for maintenance. 

Had this plan been adopted it would have destroyed the efficacy 
of the reaction breakwater almost entirely and would have involved 
the Government in useless annual expense for maintenance. It was 
therefore met on the spot by a counter-proposition to complete the 
existing work as designed, guarantee a twenty-foot channel within 
two years and secure the Government from loss by filing a large 
bond of indemnity, conditioned on the payment by the United 
States of a sum less than one-half the above estimate of the Gov- 
ernment's engineers, on the completion of the work. The proposi- 
tion also included the use of the invention at this place gratis. 
The committee held it under advisement to be put in legal form, 
which was subsequently done, but before acting upon it the Gov- 
ernment engineers offered to dredge a channel (without guarantees, 
however, of any kind) for the sum of ^100,000. The committee 
therefore requested my presence when in executive session, and 
after a brief discussion as to the probable cost of the several parts 
of the work and the results to be expected therefrom it decided to 
insert the following item in its bill : 

" Improving Aransas Pass, Texas : For dredging and ^/A^r improvc- 
TTient of Aransas Pass Harbor, sixty thousand dollars : Provided^ That 
the Secretary of War is hereby authorized to contract for the removal of 
that portion of the old Government jetty in said harbor from the end 
nearest the curved jetty constructed by the Aransas Pass Harbor Com- 
pany to the wreck * Mary,' in such manner as to in no wise interfere wOh 
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tAe curved jetty ttffw located in said karbot : And provided furthtr. 
That said contract shall not be let by the Secretary of War, nor sud 
work done, until the said Aransas Pass Harbor Company shall have 




properly released and surrendered al! rights and privileges heretofore 
granted to it in said harbor by Congress, also the jetty constructed in 
said harbor." 
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The Plan Saved from Destruction. — ^Thus the integrity of 
the invention was preserved for the time being from emasculation, 
and the Government was saved over |i, 000,000 by securing the 
work done by the Harbor Company, without consideration and by 
avoiding the unnecessary additional work proposed, the effect of 
which would have been to obstruct the tidal influx and destroy the 
natural scour. It should be added that during the consideration of 
this important subject by both Boards, the Consulting Engineers 
were given no opportunity to be heard, and did not receive a copy 
of the reports for months after their presentation to the department. 

Results Officially Reported by the Coast Survey. — ^Whilst 
these matters were pending in Cqngress last winter the Superin- 
tendent of the United States Coast and Geodetic Survey, Dr. 
Henry S. Pritchett, detailed the survey steamer, **Bache," during 
January and February to make a detailed hydrographic survey of 
the bar, but the report thereof showing the remarkable results was 
not available until the end of June, too late to be of service before 
Congress. 

In this report the assistant in charge of the '*Bache," Capt. Welker, 
stated that the weather was so bad as to prevent work on the bar 
for more than about one day out of each week and also that 

"In 1895 the Aransas Pass Harbor Company constructed a jetty in 
the shape of the letter ' S,' on the north side of the entrance, which is 
still in existence, and ever since its construction there has been a marked 
increase in the depth of water on the bar. The present channel crossed 
the Mansfield jetty, portions of which are still in existence. An attempt 
was made to remove this by explosion of dynamite, with the result that 
the rocks scattered over considerable area and without doubt they pre- 
vented the current from scouring the bottom to its full capacity." .... 
" It is my opinion that by the completion of the present jetty and the 
clearing away of the rock in the entrance that a channel of at least 
twenty feet in depth would soon be secured." 

This rapid and progressive deepening of the channel was known 
in the neighborhood by report of pilots and by the draft of vessels 
entering the Pass, but does not seem to have merited the attention 
of the Board in the preparation of its recent plans and estimates. 
In fact the deepening was so remarkable that many persons were 
very skeptical as to the facts, and it was therefore necessary to have 
the official confirmation of the Coast Survey as stated above^to 
verify them. 
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The Work of Removal of thb Obstructing Governmknt 
Jkttv Finally Approved and Bids Invited. — Tlie last chapter in 
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this record is brief, for as yet nothing has been done on the work of 
removing the obstructing jetty. The act was passed at the close of 
the last session of Congress, March 4, and after careful and intelli- 
gent consideration the Government Engineer of the district, Col. C. 
S. Richi6, son of Prof. George I. Rich6, late member of this Society, 
recommended the letting of the work under the appropriation and 
provisions as made by Congress. It was authorized July 11, and 
advertised on September 25 for thirty days, when the bids are to be 
opened, which brings the chronology of events up to the 30th inst. 
Additional time will be consumed before the preliminaries are com- 
plied with. If there be no bidders, the work must be readver- 
tised. In such case no contractor can transfer a plant to the site 
much before the winter storms begin which involve serious loss of 
time and increased cost for the Government, or loss to the con- 
tractor. Even after the removal of the old jetty time will be required 
for the currents to adjust themselves to the new regimen and de- 
monstrate their ability to enlarge the channel. These delays there- 
fore will doubtless retard greatly the development of the channel at 
this important entrance on the West Gulf coast. 

The Progressive Deepening Produced by the Breakwater 
Without Dredging or Other Aid. — In conclusion it remains only 
to state that this, half completed, single breakwater has so far con- 
trolled the ebb currents as to have removed from the channel by 
their own energy some 400,000 cubic yards of compact, sandy ma- 
terial, and to have produced a progressive improvement of depths^ 
as follows: 

FEET. 

August 28, 1896. After suspension of work on break- 
water by company 6.0 

December 10, 1896. Before old jetty was breached the 

depth was " 6.5 

February 2, 1897. During use of dynamite 8.0 

June 8, 1897. After work was suspended 8.75 

November 5, 1897. Without further aid from any source. 9.25 
February 5, 1898. An examination with lead line gave. . 10. o 

June 15, 1898. Pilots reported ii.o 

August 29, 1898. Pilots reported 12.0 

and added, ** The S. E. wind this summer did not fill 
it up as it usually does." 
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FEET. 

January 4, 1899. Telegram announced (on pilot's range). 13.3 
February 11, 1899. Capt. Welker wired the Coast Survey 
ofl&ce 15.0 

Economy and Depths Unprecedented. — So that in two years 
there was a gain of eight feet produced by a half-finished structure 
in the face of serious obstructions at a cost of less than 1^130,000 per 
foot depth as compared with from ;J|2oo,ooo to nearly ;Jl9oo,ooo at 
other places by the usual twin jetty system. It may therefore be safely 
stated^ even without awaiting the completion of the breakwater and 
the removal of the obstructing jetty, that as our respected Vice- 
President, Mr. Coleman Sellers, remarked only last evening in 
referring to the progress of the Mechanic Arts: " Two blades of 
grass have been made to grow where one grew before/' In fact 
the adage may be carried further, since in this case the half of a 
blade (jetty) has done what two complete blades (jetties) have never 
done before in the same time, without dredging, and the American 
Philosophical Society has evidently not made a mistake of judg- 
ment in awarding its highly prized Magellanic premium and medal 
for this *' invention and discovery." 



GENEALOGICAL TREES OF BUTTERFLIES. 

BY A. RADCLIFFB GROTE, A.M. 

{Read October 6, 1899.) 

Previous to 1897 the butterflies were generally regarded as mono- 
phyletic, springing from a single stem, the family branches being 
variously arranged by different authors. In classification they were 
kept ^together as ** Rhopalocera ;" and the only exception to this 
course was the more recently attempted exclusion of the Skippers, 
the family Hesperiadae, under an analogous title, equally derived 
from the Greek, and having reference to the structure of the horns 
or antennae. It must be admitted that the reasons given for this 
were inconclusive, where they were not wholly absent. 

From studies of the neuration I was able to announce (February, 
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1897) the diphyletism of the diurnals, separating for the first time 
the Papilionides as a distinct phyletic line from the rest of the 
butterflies, and keeping these latter together under the title of Hes- 
periades. It is the Hesperiades alone whose ancestry can be sought 
for in the Noctuid branch of Dyar*s Bombycides (Agrotides), since 
to this presumptive lineage the Papilionides are apparently alien. 
For the general pattern of the veining of the Lycaeni-Hesperiada 
is repeated in the Agaristid branch of the Bombycides, equally 
without any indication of affinity with the Papilionid type. With 
regard to classification and linear succession, it may be said that 
in the main points I follow Fabricius, in 1787, but it must be said 
that I give adequate reasons for so doing which were previously 
wanting. 

At the risk of appearing self-assertive, I endeavor to give clearly 
the original points brought forward by myself in various papers, 
and to the above statements there must be added, that I have tried 
to prove that the Blues and the Skippers are directly related, how- 
ever distant the time may be assumed at which the divergence took 
place. The interpolation, therefore, between these two groups, of 
the group of the Swallowtails, by Scudder, Comstock and other 
observers, would be wholly inadmissible. I show that the points 
of similarity in structure between the Swallowtails and Skippers, 
brought forward by Mr. Scudder in 1877, are due to convergence, 
to that parallelism in development, announced by Milne- Edwards, 
of which Mr. Scudder appears to take no note, and for which he 
makes no allowance. Through studies of the Charaxinae it becomes 
clear that the hesperid wing, with separated veins, underlies the 
wings of the group, while a normal evolutionary change in the 
specialization of the Radius develops in succession the wing of the 
Blues out of that of the Skippers. 

The family Hesperiadae are then a survival of an ancestral stage 
in the evolution of the other groups of the Hesperiades, /. ^., the 
Pieridae, or Whites, the Nymphalids, or brush-footed butterflies, 
the Lycaenids, or Blues. I show, from the fact that a diminution of 
the internal veins of the hind wings accompanies specialization in 
other groups of the Lepidoptera (/. ^., Saturniades, Tineides), that 
the Papilionides, or Swallowtails, cannot represent an ancestral 
phase of any of the other families of the diurnals, because in this 
respect they are the more advanced group. The assumed generali- 
zation of the Papilionides, which has led to the view that they are 
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lower than the other butterflies, would be a mistaken assumption. 
The opposite view, that the Hesperiades represent ancestral forms 
of the Papilionides, would be the more tenable, were it not contra- 
dicted by the fact that the Papilionides possess an exclusive charac- 
ter in the short, downwardly curved anal vein of the fore wings. 
The diphyletism of the two groups becomes thus apparent and pre- 
vents further comparison. The Papilionides and Hesperiades are 
parallel developments and neither represents an ancestral stage of 
the other. 

In a review of the genealogical trees of the butterflies hitherto 
published, it will again make the subject clearer if we commence 
with the diphyletic tree, first published by me in 1897. I choose 
here the elementary first sketch, already printed in the Proceedings 
OF THE American Philosophical Society for January, 1899, giv- 
ing dotted lines to show the different points at which it has been 
presumed that the Papilionid line may have intersected with the 
Hesperid. In the trees published by me in the ButUrflUs of Hilde- 
sheim and in Natural Science, I endeavored to intercalate the minor 
divisions upon this basis. The three culminating family groups, the 
Parnassiidse, Pieridae and Lycaenidae, have, in certain forms, the 
Radius of the fore wings specialized by the reduction of the branches 
to four, and sometimes even three in number. In the three lower 
groups the Radius always remains in a generalized, five-branched 
condition. Most of the six family groups of butterflies retained have 
been elsewhere subdivided into families ; but, for the sake of sim- 
plicity, the names are here used in their older collective sense. 

Fig. I . Diphyletic genealogical tree of the Butterflies ^ Grote, 18^7. 



A 
Papilionides 



B 
Hesperiades 



.-A^ 



Parnassiidae 
Papilionidae 



Pieridae 

Nymphalidse 



Lycaenidae 

Hesperiadae 



PROC. AMER. PHIL08. SCO. XXXVIII. 160. K. FRINTED JAN. 29, 1900. 
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Explanation. 

x^. Dotted line of connection proposed in consequence of analogies of the 
Papilionides with the brush-footed butterflies. This line is apparently favored by 
Chapman, 1895, Packard and Quail. 

x^ Dotted line of interconnection indicating that the Papilionides represent 
an ancestral form of the other butterflies, excluding the Skippers. This line is 
favored by Scudder, Comstock and others, who place the Papilionides between 
the Lycaenidae and Hesperiadae, just above the latter. 

x'\ Dotted line of interconnection indicating that the Papilionides represent 
an ancestral form of all the diurnals and that these latter would be monophyletic. 
I reject «//the dotted lines, considering the butterflies as diphyletic. The two 
separated stems, and the arrangement of the collective groups, represent the 
conclusions to which I have arrived. 

I shall now briefly discuss the monophyletic trees published by 
authors and reproduce two of them. The monophyletic designs 
published by Scudder (1877) and Reuter (1896) do not differ in 
principle. In both the brush-footed butterflies are placed '* at the 
head/* and the view is expressed that the Papilionides are degraded 
forms. In addition, Reuter conceives that the Papilionides embrace 
also the Pieridae, an old opinion based mainly on coincidence of 
color between the Parnassians and the Whites and a similarity in 
pupal suspension. I have endeavored in my writings to expose its 
fallacy. All methods of pupal suspension in the butterflies are 
paralleled in other Lepidoptera. The drawings published by Scud- 
der and Reuter are too fanciful or complex to allow of reproduc- 
tion here. 

Fig. 2. Monathyletic tree of the Butterflies, Packard, 18 Q^. 

Nyniphalidae 
Lycaenidae 



Papilionidae Pieridae 



Hesperidae 



In this genealogical tree the collective family groups are reduced 
to five, the Parnassiidae being fused with the Papilionidae. A com- 
parison of this tree with Fig. i will show that the entire butterflies 
are intercalated between the Lycaenids and Skippers. The ances- 
tors of the Skippers are first imagined to have thrown off the 
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Pieridae, these the Swallowtails, these the Nymphalids and again the 
Blues. The dislocation of the Blues and Skippers is entire and the 
positions are so reversed that a criticism here would take up too 
much space. This criticism will, moreover, become apparent upon 
a comparison with what I have written in these pages and elsewhere. 
It will be better to pass on to the latest tree published of which I 
have any knowledge. 

Fig. 3. Monophyletic tree of the Butterflies ^ Hampson^ i8q8. 
Nymphalidae Satyridae Lycaenidse 



Pieridae Erycinidae 



PapilioDidae 



Hespeiiadae 



It is to be presumed that Mr. Meyrick agrees with this classifica- 
tion. There is no entire tree of the butterflies in the Handbook^ 
1895, ^^t ^^^ classification agrees with the above, while there are a 
number of diagrams of the geperic branchlets. A study of these 
show that Mr. Meyrick has not read the meaning of the changes in 
position of the veins as made out by Comstock and myself. It is 
characteristic of the genealogies of Meyrick and Hampson, that no 
reasons for the position of the groups are given in the accompany- 
ing text. They cannot thus be subjected to a proper scrutiny, and 
are, to a great extent, enigmatical. In the above tree the Hespe- 
riadae, with two internal veins on the hind wings, are placed at the 
base of the series, in the position of ancestors of the Papilionides, 
which have only one. This, of itself, would not be incredible. 
But we are further asked to believe that the Papilionides, with one 
internal vein, have then given birth to a variety of divergent 
forms having again two internal veins on the hind wings. This is 
quite incredible. It may be said that analogous contradictions 
Qccur in such of Mr. Meyrick's genealogies as I have carefully ex- 
amined. It is understood that Mr. Meyrick has paid great atten- 
tion to the veining of the wings, but in his resultant systems the 
character is apparently not regarded as crucial. 
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The object of this communication is attained by this brief review 
of the genealogical trees of the butterflies in literature. The 
anomalous position of the Papilionides, assigned to them by Bates, 
Scudder and the Scandinavian school of writers, has been the prin- 
cipal cause of confusion. In addition, the methods of general 
zoology have been neglected, and this neglect has led to a system 
of false reasoning, by which the misplacement of the Papilionides 
has been propped up. To all this has often been added a lack of 
any serious study of the neuration. The fact that no monophyletic 
tree of the butterflies will work satisfactorily and stand criticism 
may be thus explained. 

The termination of Superfamily names in ides was proposed by F. 
J. Buckell and adopted by myself in 1895. '^^^ names Hespe- 
Ti[a]des and Papilionides are used by Dr. Chapman as early as April, 
1895, but the former name is used for a group containing only the 
Skippers, while under the latter title all the rest of the diurnals are 
included. Thus Dr. Chapman's Hesperides equal the Grypocera 
of continental writers, and his Pa[)ilioiii(Ies their Rhopaldcera. This 
is also the same as the classification by Prof. Comstock in 1893, 
who gives the English names of Skippers and Butterflies to the two 
groups, and ventures to say that *'ifwe remove the Hesperidae 
(Comstock's Skippers) from the division of the order, as indicated 
above, the Butterflies form a well-defined group." The classifica- 
tion, however, proposed in my writings is here opposed to both 
that of Dr. Chapman and of Prof. Comstock, as well as to that of 
all other authors known to me. The diphyletism of the diurnals is 
mooted by no other writer and the idea is original with myself. 

The Papilionides appear to form a closed group. The Hespe- 
riades appear to be an open group, open to the moths. The Nymph- 
alids, or brush-footed butterflies, form several subparallel converg- 
ing minor groups and seem properly regarded as an offshoot (mono- 
phyletic) from the main stem of the six-footed Hesperiades, which 
latter culminates in the Pieridae. The parallelism between Leuco- 
phasia and Heliconius supports this view. The Whites show a 
specialization of the Radius, which the Nymphalids do not, while 
retaining a more generalized stage of suspension of the chrysalis. 
The fastening of the latter by the tail alone is copied exceptionally 
in other groups of the Lepidoptera. Here we again have an in- 
equality of specialization in the secondary (generic) characters of 
the diff*erent stages, an observation made by mc originally in 1876, 
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and the correctness of which receives constantly fresh proof as the 
results of closer studies are published. 

Whfen Comstock uses the word "butterfly,'' he means all the 
diumals except the Skippers, the family HesperiadoR, Thus he con- 
nects the Papilionides with the other diurnals, including the Blues, 
and merely regards them as thrown off at an early period. The 
Papilionides are thus placed at the base of his ** butterfly*' system, 
and the Lycsenids and Hesperids are divorced, as in Mr. Scudder's 
arrangement. My course is the very opposite of this. I unite the 
Skippers with the Blues and connect both with the Nymphalids and 
Whites (the affinity of which two groups is pointed out by Chap- 
man) under the name Hesperiades^ and I show that this distinct 
stem of the Lepidoptera is open to the moths. I then separate the 
Papilionides as a closed group, having great analogy but no affinity 
with the rest of the diurnals. The Skippers {^Hesperiada) are really 
what they appear to be on the surface, an intermediate type between 
the Lycaenids and the moths, assisting in keeping the phylogenetic 
line open in that direction. But they represent an old and now 
specialized type, and their proper characters have been made of 
undue importance by anxious classificators, who have then called 
them by hard and peculiar names. I try to show that the Skippers 
are an offshoot of the same main stem which gives us the brush- footed 
butterflies and the Pierids, from which groups they are not excluded 
by any character of primary value. 

The reversal of the generic arrangement within the group of Papi- 
lionides is based on neurational features, which prove to me that 
the Parnassians are more specialized and younger forms. A mere 
general survey of the group seems to show that this view is reason- 
able. It must be admitted that Ornithoptera is an unusual and 
original-looking type, compared with the bulk of the diurnals, and 
one still rich in species in the Australian area. It seems incredible 
that such a local type should be the offshoot of widely disseminated 
and more specialized forms of Papilio, to say nothing of the Par- 
nassians. On the other hand, it appears not unreasonable to assume 
that Ornithoptera-like butterflies should have thrown off the forms 
of Papilio, many of which retain ornithopteran traits, and to believe 
that, through dispersal, the suffering of geographic and geologic 
(climatic) change, the Parnassian types should at length appear. So 
like the Pierids do the associating Parnassians become, that Mr. 
Renter welds them with a nomenclatorial clamp, and Dr. Spuler 
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draws us a radiating figure, from which they equally project {Zur 
StammgeschichU der Papilionideny p. 492). Such progeny, so dis- 
similar in essentials, cannot have had a common womb. But when 
we examine the pale Parnassian from northern meadows, and the 
black and gold Ornithopteron from openings in the tropical forest, 
then the short anal vein on their fore wings reveals in both cases the 
blood of the Papilionides, the proof of common descent and of a 
separate origin from the Pierids and the rest of the butterflies. It 
is Dr. Spuler (/. c) who derives Ornithoptera from Papiliolike 
forms, so that I am totally at variance with this author in my views 
as to the classification and phylogeny of the Papilionides. While 
Dr. Spuler regards Ornithoptera as an end form, terminating a Papi- 
lionid branchlet, I consider it to represent an initial type coming 
nearer to the primitive form of the diurnal Papilionides. 

I have been thus explicit in order to give clearly the radical points 
of distinction between the classification of the diurnals by any other 
author and my own. 



Staled Meeting, October 20, 1899. 

Vice-President Sellers in the Chair. 

Present, 22 members. 

Newly elected members, Mr. Stuart Wood, Dr. Arthur V. 
Meigs and Prof. Eemington, were presented to the Chair and 
took their seats in the Society. 

The decease of the following members was announced : 

Prof. Edward Orton, of Columbus, 0., October 17, 1899, 
and Prof. Don Mariano Barcena, of the City of Mexico. 

Mr. Henry Carey Baird read an obituary notice of the late 
Col. Alexander Biddle. 

Proceedings of Officers and Council were submitted. 

Pending nominations for membership having been read, the 
Society proceeded to an election. 

The Curators presented the completed bound volumes of the 
Curators' Record of Donations, with Index ; also, the bound 
volume of the Curators' Catalogue of Portraits and Busts. 

The Tellers reported the election of the following gentle- 
men as members of the Society : 

Prof. William Morris Davis, of Cambridge, Mass. 
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Eussell W. Davenport, of South Bethlehem, Pa. 

Mr. Frank Miles Day, of Philadelphia. 

The Society was then adjourned by the presiding officer. 



Stated Meeting^ November S, 1899. 
Vice-President Sellers in the Chair. 

Present, 13 members. 

Prof. William A. Lamberton, Mr. Charles E. Dana, and 
Prof. Marion D. Learned, newly elected members, were pre- 
sented to the Chair, and took their seats in the Society. 

Letters were read from Mr. Frank Miles Day, Prof. Wil- 
liam Morris Davis and Mr. John Cadwalader, accepting mem- 
bership. 

From the President, announcing the appointment of Prof. 
Albert H. Smyth to prepare an obituary notice of the late 
Dr. Daniel G. Brinton, and from Prof. Smyth, accepting the 
appointment. 

On motion of Dr. Morris, it was ordered that a Committee 
be appointed to arrange for a meeting in memory of the late 
Dr. Daniel G. Brinton, and that invitations be authorized to 
be extended to the learned societies to which Dr. Brinton 
belonged to participate in the same. The Chair subsequently 
appointed as the Committee Dr. Morris, Prof. Smyth, Mr. 
Culin, Mr. Burk and Dr. W. H. Greene. 

The list of donations to the Library was laid upon the 
table, and thank? were ordered therefor. 

The decease of the following members was announced : 

Prof. Heinrich Kiepert, of Berlin, on April 21, 1899. 

Prof. George Rawlinson, Canon of Canterbury. 

Prof. George F. Barker presented a report as the delegate 
of the Society to the Stokes Jubilee at Cambridge, Eng. 

Dr. Cleemann moved that translations of papers that have 
been published already in another language are not eligible 
for the Transactions or Proceedings, Adopted. 

The Society was then adjourned by the presiding officer. 



156' MINUTES. INov. 17 



Stated Meeting^ November' 17, 1899, 



Vice-President Sellers, in the Chair. 



Present, 16 members. 

Mr. L. B. Stillwell, a newly elected member, was presented 
to the Chair and took his seat in the Society. 

A letter was read from Vice-President Sellers, naming *as 
the Brinton Memorial Committee, Messrs. J. C. Morris, A. 
H. Smyth, S. Culin, J. Y. Burk and W. H. Greene. 

The Librarian presented a list of the donations to the 
Library. 

The deaths of Sir Augustus Wollaston Franks, K.C.B., 
and Dr. Walter J. Hoffman, members of the Society, were 
announced. 

Dr. C. N. Peirce read an obituary notice oi Dr. W. G. A. 
Bonwill. 

A communication from J. Dyneley Prince, Ph.D., entitled, 
" Some Passamaquoddy Witchcraft Tales," was presented. 

Also a communication by John Van Denburgh, of Balti- 
more, Md., entitled ** Notes on Some Birds of Santa Clara 
County, California." 

The Society was then adjourned by the presiding officer. 
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NOTESr ON SOME BIRDS OF SANTA CLARA COUNTY, 

CALIFORNIA. 

BY JOHN VAN DENBUFGH. 

(Read JSTovember 17, 1899.) 

This paper has been. prepared in response to several requests for 
such notes as I might have on the land birds of Santa Clara county. 
It is based upon more or less casual observations extending over a 
period of fourteen years, and makes no pretense to completeness in 
any way. 

Santa Clara county is slightly greater in extent than Rhode 
Island. Roughly, it may be described as a great valley lying between 
two mountain ranges. The eastern range rises, in Mount Hamil- 
ton, to a height of nearly 4450 feet. The western range is consid- 
erably lower. The floor of the valley is made up of the southern 
marshes of San Francisco bay, parklike expanses of open oak 
groves, orchards, vineyards and great grain fields. The western 
mountains, where not already under cultivation, are clothed in chap- 
arral throughout their lower levels, while a fringe of redwoods stands 
in outline against the sky. 

It is at two points in this western range — Los Gatos and Palo 
Alto — that nearly all my observations have been made. Doubtless 
many additional species occur in the valley and in the eastern moun- 
tains, and it is my hope that other observers will soon complete the 
list. 

Lophortyx calif amicus . California Quail. 

Quail are resident in all parts of the county. During March and 
early April their calls may be heard almost incessantly, for this is 
the season of courtship, and even the most bashful of the debutantes 
does not hesitate to reply to the amorous notes of her lovers. At 
such times the males seem almost devoid of fear, and, if a female be 
caged, will strut boldly up to her prison door, even though an ob- 
server be openly stationed a few feet away. Rival suitors often 
engage in fierce conflicts, for what is to the female the tenderest of 
love calls is to another male the sharpest of challenges. 

A few coveys often remain as such through the year, but the mid- 
dle of April finds most of the quail roaming in pairs. Even at this 
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date some of the more enterprising have selected their homes, and, 
in a few instances, begun to lay (April 19, 1888). The majority, 
however, wait until nearly a month later. 

After the nest has been finished and laying begun, one egg is de- 
posited each morning, with an occasional intermission, until the 
set is complete. The number of eggs laid varies greatly. I have 
found incubated sets of from ten to nineteen eggs, and reports of 
nests containing twenty-five have reached me from reliable farmers. 
Two pairs kept in captivity during the summer of 1888 laid sixty- 
six eggs (twenty-five and forty-one). 

Single eggs are often found on the ground in places where least 
expected. This, I believe, is due to indecision' on the part of the 
female, for caged birds deposited several eggs at random before 
choosing a definite nest. It is not unlikely that nests sometimes 
receive eggs from more than one female. This certainly is true of 
caged quail. I have found two nests of Pipilo maculatus oregonus 
which contained, besides the usual four eggs of the towhee, one and 
three quail's eggs respectively. 

Sometimes both birds are flushed from the nest, but the duties of 
incubation usually fall to the lot of the female. A hint of the trage- 
dies that sometimes occur at this time is given in the following items 
from my notebook : 

On May 18, 1898, while clearing away some vines, a quail's nest 
was discovered in the corner of a chicken-yard. When first shown 
me this nest contained six eggs and was partially hidden by some 
dead vines which had been placed over it. May 26 : Female 
sitting on nine eggs. May 27: Female incubating. May 28 : 
The eggs were cold and quail feathers were scattered all 
about. Evidently the female had been caught and eaten dur- 
ing the night. May 29 : The male has taken the female's place 
on the nest. I fear he will share her fate. May 30 : The male's 
feathers are mingled with those of his mate. 

Often, while the female is incubating or has gone on the nest to 
lay, her mate mounts upon some post or tree nearby and gives vent 
to his feelings in a metallic call that may be represented by the 
monosyllable *' kayrk." This note, which is repeated drawlingly 
at frequent intervals, is heard only at this season. 

The period of incubation is, to judge from caged birds, twenty- 
one days. The young often leave the nest before their down has 
dried, and are from the first gifted with great ability to hide. It is 
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probable that two broods sometimes are reared in a season, for I 
have found nests containing fresh eggs as late as June 26 (1889). 

The very young birds feed, to a great extent, on the seeds of a 
small grass, which ripen in May and June. Later in the summer 
various seeds and grains are eaten, and during the autumn and early 
winter grapes, and then the berries of the California holly form 
a large part of their diet. In the early spring, after the seeds have 
sprouted, the quail live almost entirely on the tender leaves of the 
young weeds which cover the ground. They are very fond of the 
inner portions of various small bulbs turned up by the plow. A pair 
made daily visits to a cherry tree during the season of that fruit. 

Many of the oaks near Los Gatos contain nests made of twigs 
by a species of wood-rat. The quail often resort to these when 
hunted and it is very difficult to get one to leave when once it is 
thus hidden. On the i6th of May, 1886, I flushed a pair of quail 
from such a nest, built about eight feet from the ground, and upon 
climbing to it found it to contain five eggs. Two days later this 
nest was empty. 

Columba fasciata. Band-tailed Pigeon. 

This pigeon is a rather common migrant and wi tter resident, 
occurring from October 6 (1889) to May 9 (1890 J. It feeds on 
the red fruit of the Christmas berry, acorns, oak buds and grain, but 
rarely descends to the ground. The largest flock, containing be- 
tween seven hundred and a thousand birds, was observed near Los 
Gatos in November, 1887. Usually the flocks are composed of from 
two to three dozen individuals. At Palo Alto they may be found 
throughout the winter and well on into May. 

Zenaidura macroura. Mourning Dove. 

A common spring and summer resident, arriving about the end 
of March. I have found fresh eggs from the first week in May until 
the last in June. The doves eat large quantities of the shiny black 
seeds of a sort of "cockscomb ** which grows very abundantly in 
parts of the valley. 

Pseudogryphus californianus. California Vulture. 

Two vultures seen near Los Gatos are my only records of this 
species in Santa Clara county. 

Cathartes aura, Turkey Buzzard. 

Buzzards may be seen at any season of the year, sometimes in 
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large companies. They formerly nested near Los Gatos, and still 
do so among the redwoods near Boulder creek, Santa Cruz county. 

Eianus leucurus. White-tailed Kite. 

I have never seen this beautiful hawk near Los Gatos. In the 
vicinity of San Jos6 and Palo Alto, however, it is a common resi- 
dent, and its nests are not infrequently found. It hunts in pairs 
throughout the year. 

Accipiter velox. Sharp-shinned Hawk. 

Sharp-shinned hawks are very abundant in winter, both at Los 
Gatos and Palo Alto, where they wage ceaseless war on the Juncos 
and Zonotrichias. One was shot while trying to get at some quail 
in a trap. I have never observed them in summer. 

Accipiter cooperi. Cooper's Hawk. 

I have seen but two specimens of this hawk, both at Los Gatos 
in autumn. 

Buteo borealis calurus. Western Red-tail. 

This fine hawk is a very common resident in all parts of the 
county. Measurements of a young bird, which was taken from a 
nest near Palo Alto, April 30, 1893, ^.nd fed upon raw beef, show 
great rapidity of growth : 

May I, length 5.86 inches, extent 7.00 inches, weight 145 grammes. 
" 2, '* 5.90 " " 7.05 '^ " 170 '* 

" 4, , ** 6.50 " '' 7.50 '' *' - 190 '* 

*' 6, *' 6.75 '' ** 8.00 *' '* 219 '* 

" 8, *' 7.25 " " 8.50 *' " 250 '* 

This bird was covered with soft down, pure white, except on the 
top of the head, the scapular and interscapular areas, the dorsal 
surfaces of the wings, and two bands running forward from each eye 
to the cere, where the down was slightly tinged with slaty gray. 
Pinfeathers were just beginning to appear along the sides of the 
body. 

Buteo swainsoni, Swainson's Hawk. 

I have never seen this species at Los Gatos. It is not common at 
Palo Alto, but specimens are occasionally killed. 
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Aquila chryscetos. Golden Eagle. 

In the eastern parts of the valley and in the mountains near Mount 
Hamilton, this eagle breeds abundantly, but it seems to avoid the 
western portions of the county, where I have seen it but once, at 
Los Gatos, in winter. 

J^alco sparvarius deserticola. Desert Sparrow Hawk. 

This is the commonest of our hawks. It is resident in all parts of 
the valley, and breeds abundantly in the cavities of the white oaks 
in April and May. 

Strix pratincola. Barn Owl. 

Barn Owls are very common at Palo Alto and near San Jos6, but 
are rarely seen at Los Gatos. A nest in a hollow oak near Palo 
Alto, visited May 13, 1894, contained one ^%g^ three young owls 
and five gophers. The gophers were arranged in a row at one side 
of the cavity, their headless necks all directed away from its centre, 
where the tgg and young owls lay. 

Asio wilsonianus. Long-eared Owl. 

I have seen this owl but once, on Black Mountain, February "18, 
1893. 

Asio accipitrinus. Short-eared Owl. 

A single specimen was killed near Los Gatos in the fall of 189 1. 

Megascops asio bendirei. California Screech Owl. 

This is a resident species, which breeds abundantly in all parts of 
ihe county, usually in May. 

Bubo virginianus pacificus. Pacific Horned Owl. 

This large owl may often be se.en toward five or six o'clock in the 
afternoon of warm, clear days in April and May soaring in pairs 
or skimming over the fields in search of food. Near Palo Alto the 
species is quite common and nests in the large oaks which abound 
in that district. The nest examined May 14, 1892, contained two 
half-grown young. The following year this pair constructed a 
nest in a white oak about two hundred yards from that which con- 
tained their nest of 1892. This new nest was made of coarse twigs 
and was partially lined with moss. Its construction occupied the 
owls about two weeks. Wiien deprived of the two eggs which they 
laid in this nest the birds returned to the nest of 1892 and laid two 
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there. The extreme rarity of this owl at Los Gatos is doubtless due 
to the absence of large trees. 

Speotyto cunicularia hypogcea. Burrowing Owl. 

This a common resident in many parts of the county. A pair 
have nested near the same spot on the campus of Leland Stan- 
ford Junior University three successive years. In winter one bird 
may always be seen near this nest burrow (of Spermophilus), but I 
have never seen two there ^t that season. In this burrow I have 
found at various times remnants of gophers, meadowlarks and toads. 

Glaucidium gnoma californicum, California Pygmy Owl. 

Twice, in May, 1898, a Pygmy Owl came at about six in the morn- 
ing and dashed itself against the wire netting of my bird cage. 

Geococcyx californianus. Road-runner. 

Road-runners are not very common. I have seen them either 
at Los Gatos or Palo Alto in every month of the year except Janu- 
ary, and have taken their eggs in May. A nest found in a white oak 
near Los Gatos, May 31, 1888, held four eggs, two of which con- 
tained large embryos. This nest was made of oak twigs, lined with 
weeds and grasses, fifteen feet from the ground. Diameter, twelve 
inches; height, eight inches ; cavity diameter, seven inches; cavity 
depth, three inches. Another nest, in a cypress near Palo Alto, 
contained four highly incubated eggs. May 14, 1892. 

Ceryle alcyon. Belted Kingfisher. 

Kingfishers are sometimes found along the larger streams of the 
county, where they occasionally breed. 

Dryobates pubescens gairdnerii, Gairdner's Woodpecker. 

This active little bird is nowhere very common, although seem- 
ingly more abundant at Palo Alto than at Los Gatos. A nest in a 
maple near Los Gatos contained five fresh eggs. May 5, 1890. 

Dryobates nuttallii, Nuttall's Woodpecker. 

I have seen this bird only on Mount Hamilton, where it is said 
to breed. 

Sphyrapicus varius huchalis. Red-naped Sapsucker. 

A bird which I shot at Palo Alto, February 17, 1893, ^s, while 
not typical of this form, much nearer S. varius nuchalis than 5. 
ruber. It was busy in a small grove of pepper trees when found. 
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Sphyrapicus ruber. Red-breasted Sapsucker. 

My first bird of this species was seen and shot at Los Gatos, No- 
vember 6, 1892. It was an adult male in high plumage. I saw 
another at Palo Alto on December 8 of the same year. Two were 
killed by others during that winter. I have seen none since. 

Melanerpes formicivorus bait at, California Woodpecker. 

At Palo Alto this bird is the commonest of its tribe, and num- 
bers of its storage trees may be seen. One large oak at Stanford Uni- 
versity contained fully five thousand acorns. All that I examined 
had been placed, apex inward, in holes which had been drilled 
just through the bark to the hard wood. Usually but one acorn 
was placed in a hole, but in some instances several were wedged 
in together. The holes made by the birds are often very close 
together. This particular tree has been studded from within about 
six inches of the ground to about thirty-five feet above it. It has 
been suggested, perhaps not seriously, that the birds store the acorns 
in order to procure the larvae which develop in them. October 
2, 1892, 1 gathered twelve acorns from the lower part of the trunk. 
Three contained grubs, while the others were sound. November 
13, I examined one hundred and fifty acorns. Of fifty taken be- 
tween the ground and five feet above it, twenty- three were sound, 
twenty- three contained one grub each, one contained two grubs 
and three each sheltered three grubs. Of the second fifty, taken 
between ^y^ and ten feet from the ground, forty were sound and 
ten held grubs. Of the third fifty, taken between ten and fifteen 
feet from the ground, twenty-two contained grubs. Sixty more were 
examined on December 11; only twenty-five were sound. Mr. 
J. M. Stowell examined numbers of the stomachs of these birds at 
Stanford University and informed me that they contained nothing 
but bits of acorn. 

The birds are very gregarious and noisy. They may be seen in 
fiocks of from six to a dozen or more even during the breeding 
season. 

Melanerpes torquatus, Lewis' Woodpecker. 

I have never seen this woodpecker at Los Gatos. It is rare in 
the oak groves lower in the valley, and is not often seen at Palo 
Alto. 
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Colaptes cafer. Red-shafted Flicker. 

Flickers are common at all seasons of the year, but are much 
more abundant in winter than in summer, there seeming to be a 
considerable immigration of northern birds at this season without a 
corresponding exodus. With these northern (?) individuals of 
C. cafer come numerous birds showing more or less auraius blood. 
Some of these are almost true cafer^ others almost typical auratus. 
One, now in the collection of Leland Stanford Junior University, 
has the rectrices of one side yellow and shorter than those of the 
other side, which are red. 

These birds nest late in May, and lay usually five, sometimes four 
or six eggs. 

Colaptes auraius luteus. Northern Flicker. 

I add this name only on the strength of some of the birds men 
tioned above. All show traces of cafer blood. 

Phalcenoptilus nut t alii californicus, California Poorwill. 

This curious bird may often be seen toward dusk squatted in the 
dust of the old and less frequented roads of the hill region. Here 
they may often be followed for a quarter of a mile or more, rising 
when approached, but alighting again farther on. . In August they 
feed on a gray moth, and when disturbed utter a few quick, short 
notes very different from their plaintive love call. 

Chcetura vauxii. Vaux*s Swift. 

No rule can be giver, for the coming and going of these birds, 
whose movements seem to be regulated, if regulated at all,- by the 
abundance of insect food. I have seen them very many times, but 
find only two dates in my notebooks— Palo Alto, April 27, 1893, 
and Los Gatos, August 24, 1893. They are usually seen in com- 
pany with Tachycineta thalassina, and I have reason to believe 
that both breed among the redwoods of Santa Cruz county. 

Calypte anna, Anna's Hummingbird. 

Anna's hummingbirds are resident throughout the year, though 
they probably are fewer in winter than at other seasons. One 
unusually cold winter day I found a male of this species perched on 
a rafter in a barn and unable to move until warmed in the house, 
when he flew about seemingly none the worse for his torpor. They 
sometimes begin to nest in January, and I have found nests con- 
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taining young birds as late as July 4 (1890). It is probable, there- 
fore, that they raise more than one brood each year. The nests 
are beautiful structures, often so covered with lichens as to be 
very well disguised. This is especially apt to be the case when the 
nests are built in deciduous oaks. Other trees commonly used by 
these birds for nesting purposes are the live oak, Monterey cypress, 
pines, bay and eucalyptus. Late in the season they seem to prefer 
trees growing near or even overhanging running water. I have 
never seen the males take any part in nest building or in rearing 
the young. Indeed, they are almost never to be seen near the nests, 
seeming to prefer to spend their time perched upon an exposed 
twig in some lonely situation, or in making war upon their fellows. 
When attacking other birds they usually rise to a considerable 
height and then drop straight down as if to strike the enemy. 
When a few inches above the victim, however, they suddenly turn 
and rise again to the original position, giving vent, at the moment 
of turning, to a sharp rasping squeak, which has much the same 
effect on the enemy as the sudden click of a gunlock. In this way 
they vanquish even the jays. 

I once saw two males of this species performing a curious sort 
of dance. They perched upon dead twigs, perhaps thirty feet 
apart and about half this distance from the ground, as if about to 
attack each other. Instead of doing so, however, they continually 
exchanged places, passing one another without any show of hos- 
tility, and meanwhile uttering their peculiar rasping song. This 
performance was continued during about fifteen minutes. 

While feeding from flowers they frequently steady iliemselves in 
the air by holding with one or both feet to some twig or leaf. In 
feeding from certain plants, as the hibiscus, where the tube of the 
flower is too long to allow of their reaching its base in the ordinary 
way, these humming birds habitually plunge their bills through the 
under surface of the corolla near its base. They eat multitudes of 
small flies, either fatching them in the air or, at times, picking 
them off the bark of trees where they have been attracted by exud- 
ing sap. 

They are very fond of bathing, and for this purpose usually 
select a stream so small and shallow that they can stand in the 
water. Standing ♦hus they dip first one side of the face and then 
the other in the stream. in an indescribably graceful and dainty 
manner. Having thoroughly soaked themselves they dart to some 
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Stated Meeting^ November' 17, 1899. 
Vice-President Sellers, in the Chair. 

Present, 16 members. 

Mr. L. B. Stillwell, a newly elected member, was presented 
to the Chair aijd took his seat in the Society. 

A letter was read from Vice-President Sellers, naming *as 
the Brinton Memorial Committee, Messrs. J. C. Morris, A. 
H. Smyth, S. Culin, J. Y. Burk and W. H. Greene. 

The Librarian presented a list of the donations to the 
Library. 

The deaths of Sir Augustus Wollaston Franks, K.C.B., 
and Dr. Walter J. Hoifman, members of the Society, were 
announced. 

Dr. C. N. Peirce read an obituary notice of Dr. W. G. A. 
Bonwill. 

A communication from J. Dyneley Prince, Ph.D., entitled, 
" Some Passamaqaoddy Witchcraft Tales," was presented. 

Also a communication by John Van Denburgh, of Balti- 
more, Md., entitled '* Notes on Some Birds of Santa Clara 
County, California." 

The Society was then adjourned by the presiding officer. 
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NOTESr ON SOME BIRDS OF SANTA CLARA COUNTY, 

CALIFORNIA. 

BY JOHN VAN DENBUFGH. 

{Bead November 17, 1899,) 

This paper has been. prepared in response to several requests for 
such notes as I might have on the land birds of Santa Clara county. 
It is based upon more or less casual observations extending over a 
period of fourteen years, and makes no pretense to completeness in 
any way. 

Santa Clara county is slightly greater in extent than Rhode 
Island. Roughly, it may be described as a great valley lying between 
two mountain ranges. The eastern range rises, in Mount Hamil- 
ton, to a height of nearly 4450 feet. The western range is consid- 
erably lower. The floor of the valley is made up of the southern 
marshes of San Francisco bay, parklike expanses of open oak 
groves, orchards, vineyards and great grain fields. The western 
mountains, where not already under cultivation, are clothed in chap- 
arral throughout their lower levels, while a fringe of redwoods stands 
in outline against the sky. 

It is at two points in this western range — Los Gatos and Palo 
Alto — that nearly all my observations have been made. Doubtless 
many additional species occur in the valley and in the eastern moun- 
tains, and it is my hope that other observers will soon complete the 
list. 

Lophortyx californicus. California Quail. 

Quail are resident in all parts of the county. During March and 
early April their calls may be heard almost incessantly, for this is 
the season of courtship, and even the most bashful of the debutantes 
does not hesitate to reply to the amorous notes of her lovers. At 
such times the males seem almost devoid of fear, and, if a female be 
caged, will strut boldly up to her prison door, even though an ob- 
server be openly stationed a few feet away. Rival suitors often 
engage in fierce conflicts^ for what is to the female the tenderest of 
love calls is to another male the sharpest of challenges. 

A few coveys often remain as such through the year, but the mid- 
dle of April finds most of the quail roaming in pairs. Even at this 
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of May (March 17, 1892, to May 16, 1889). ^^^^ ^^^ blue-fronted 
species this jay eats a great many bay-nuts, acorns and almonds. 
These it carries to some suitable situation, such as a fence rail or 
the limb of a tree, and, holding them with one foot, deftly cracks 
them with its bill. I have known it to eat the eggs of Anna's 
hummingbird, the house finch, the green-backed goldfinch and the 
brown towhee. 

Corvus americanus. American Crow. 

I have never seen the crow in this county, but Mr. J. M. Hyde 
tells me that he has found it near Gilroy, where it probably breeds. 

Xanthocephalus xanthocephalus. Yellow-headed Blackbird. 

This handsome bird breeds in considerable numbers in the 
marshes south of San Jos6. 

Sternella magna neglecta. Western Meadow Lark. 

This was formerly a very common resident in all parts of the 
valley, but of late years the converting of grain fields into orchards 
has resulted in a great restriction of its territory. As a songster it 
is with us probably without an equal, unless the black-headed gros- 
beak or the California thrasher share its honors. The number 
of its eggs ranges from four to six. I have found fresh eggs from 
April 3 (1889) to M^y 3^ (1890). Once in the breeding season, 
I shot one of these larks which had several wasps in its bill. 

Icterus bullocki. Bullock's Oriole. 

Bullock's oriole is a common summer resident which breeds 
abundantly in the valley, but rarely if ever in the foothills west of 
Los Gatos. It arrives about the middle of April (April 18, 1889 ; 
April 16, 1892; April 8, 1893) ^^^ begins to nest a week or two 
later (April 20, 1893). It is seen occasionally after the middle of 
August (August 17, 1892). 

ScoUcophagus cyanocephalus. Brewer's Blackbird. 

In many parts of the valley these noisy birds breed abundantly 
in April and May. Most of the nests that I have seen were in live- 
oak or cypress trees, usually close to water. The usual number of 
eggs is five, though sometimes only four are found. I believe that 
only»one brood is reared each year. Small flocks remain through 
the winter. 
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Carpodacus purpureus calif ornicus. California Purple Finch. 

This purple finch is at no time common. Individuals or little 
companies, however, occur all through the year. I regard them as 
stragglers from the redwoods near the coast, though some may, 
perhaps, breed in localities where conifers have been planted. 

Carpodacus mexicanus frontalis. House Finch. 

The linnet or redhead is probably our most abundant bird in 
spring and summer, but in winter is outnumbered by certain migra- 
tory species, such as the robin and the Zonotrichias. It does 
great damage to fruit, being especially fond of cherries, peaches 
and figs. It begins to lay about the middle of April, though eggs 
may sometimes be found a little earlier (April 9, 1888), and lays 
one Qgg each day until the set is complete. The number of eggs 
varies from three to six, but usually is four or five. I have 
known three broods to be raised in one nest in one year. Nests of 
the previous year not infrequently are relined and used, as are also 
those of other species, such as the brown towhee. The labor of 
nest building falls entirely on the female, but the male accompanies 
her on all her trips for material and sings almost constantly with 
great power and fervor. He, however, takes no part in incubation, 
and little or none in feeding the young, at least while they remain 
in the nest. 

The following notes show, among other things, the period of 
incubation : 

April 14, 1887. Found a nearly completed nest of the house 
finch. 

April 15, 16. Female continued work on nest. 

April 17. One ^gg, 

April 18. Two eggs. 

April 19. Three eggs. 

April 20. Four eggs. 

April 21. Five eggs. 

May 3. Four young birds and one ^gg. 

May 4. Five young. 

July 14, 1899. House finches began a nest in a vine. 
July 15. Nest building was continued. 

July 16. Female carrying lining materials. Male always aq^om- 
panies her, but carries nothing. 
July 17. One egg. Female sitting at night. 
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July 1 8. Two eggs. Female sitting off and on, it being a very 
warm day. 

July 19. Three eggs. Female sitting intermittently. 

July 20. Four eggs. 

July 21, 22, 23. Four eggs. Three young birds, probably of an 
earlier brood, roost at night in the vine with the male. 

August I. Noon: Four eggs. Evening: One egg has hatched. 

August 2, 8 A.M. Two eggs and two young. Noon : Same. 
6 P.M.: One egg and three young. 

August 3. Four young. 

August 18. Noon: One young bird on edge of nest, three in 
nest. Later: Four young in nest. 5 P.M : One young bird in 
vine a foot from nest. 6 P.M.: Two young in vine, then back in 
nest. 7 P.M.: Three of the young have flown to neighboring 
trees ; one is still in vine. Later : All are gone. 

On May 4, 1893, I found a nest containing four eggs and a 
female that evidently had died while sitting. All were cold. 

In the spring of 1898 I transferred three young linnets from the 
nest where they had just hatched to the nest of a pair of domestic 
canaries whose young were of about the same size. The canaries 
showed no objection to this sudden addition to their family, and 
reared all successfully. Late in the summer two of the young lin- 
nets began to sing in low tones. To my surprise, their song was 
entirely copied from that of their foster parent, though of only 
about half its extent. Early in the summer of 1899, these birds 
were liberated. Their song then consisted of about one-half of the 
song of the house finch, followed by several trills from the song 
of the canary and for several months after this they could be dis- 
tinguished by it. What finally became of them, I do not know. 
Birds which have been reared in a cage have the usual red of the 
plumage replaced with yellow. Caged adults also become yellow 
after moulting. 

Astragalinus tristis salicamans. Willow Goldfinch. 

I have not seen this bird at Los Gatos in summer, although it 
occurs there in considerable numbers in winter. It is not rare at 
Palo Alto at any season. 

Astragalinus psaitria. Green-backed Goldfinch. 

This beautiful goldfinch breeds very abundantly in all parts of 
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the valley which I have visited. That it is also very abundant in 
winter and early spring may be seen from the following item 
from my notebook ; 

** March 21, 1888. Counted seventy-two goldfinches in a large 
white oak. Probably there were a hundred and fifty in all, mostly 
S psaltria, and the males were in full song, forming a charming 
chorus for all their lack of leadership.*' 

Nest building begins early in April (March 30, 1889), and fresh 
eggs may be found as late as the ist of August (July 31, 1888). 
The number of eggs laid varies from three to five, but usually is 
four. Rarely, sets of pure white eggs are found. I found one set 
of four eggs, of the usual bluish tint, of which one was finely 
dotted with reddish brown. The nests are built in all sorts of trees 
and bushes (blackberry, raspberry, grape, maple, orange, apple, 
peach, oak, fig, bay, greasewood, bamboo, etc.), at heights varying 
from two to thirty feet. 

Astragalinus lawrencei, Lawrence's Goldfinch. 

This species is not nearly so common as the green-backed gold- 
finch, but is by no means rare. It nests in May and June and 
usually lays five eggs. 

Spinas pinus. Pine Siskin. 

The siskin usually is a very common bird in winter, though 
sometimes few are seen. I have not observed it in summer, but 
Mr. James M. Hyde tells me that a pair nested in Santa Clara 
several years ago. 

Ammodramus sandwichensis bryanti, Bryant's Marsh Sparrow. 

I never have noted this bird at Los Gatos, though it is common 
at Palo Alto, especially in winter. 

Chondestes grammacus strigatus. Western Lark Sparrow. 

The lark sparrow breeds commonly, throughout the county, in 
April, May and June. I saw one carrying nesting materials March 
22, 1889. The nests are built either on the ground or in trees or 
bushes. The species does not occur at Los Gatos in winter (arriv- 
ing in March), but probably is to some extent resident in the lower 
parts of the valley. 

Zonotrichia leucophrys intermedia. Intermediate Sparrow. 

This form occurs in some numbers in winter, but is never so 
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abundant as Gambers sparrow. I believe that a few individuals 
of the true Uucophrys occur, but of this I am not positive. 

Zonotrichia leucophrys gambelu Gambers Sparrow. 

Gambel's sparrow usually appears at Los Gatos in September 
(September 22, 1891) and remains until the end of March (April 
I, 1890). It is more abundant at Palo Alto and San Jos6 than at 
Los Gatos. 

Zonotrichia coronata. Golden-crowned Sparrow, 

Probably the most abundant winter bird at Los Gatos is this hand- 
some sparrow. It usually arrives in September (October i, 1887 > 
September 22, 1888; September t6, 1889; September 23, 1891 ; 
August 31, 1892), and leaves in April (April 3,1889; April 11, 
1892 ; April 20, 1893). It is common at Palo Alto, but probably 
less so than the white-crowned varieties. 

Spizella socialis arizonce. Western Chipping Sparrow. 

The chipping sparrow is a fairly common resident, breeding 
usually in May. I saw none in 1892. 

/unco hyemalis oregonus, Oregon Junco. 

Junco hyemalis thurberi, Thurber*s Junco. 

Junco hyemalis pinosus. Point Pinos Junco. 

A few juncos nest in the chaparral belt near Alma. They appear 
indistinguishable from the juncos which breed throughout the red- 
wood region of Santa Cruz county, and which I have no hesita- 
tion in calling J. h. pinosus. This same pale-headed, pink-sided 
variety occurs during the winter. At this season one finds also 
dark-headed, pink-sided birds, which I caliy. h. oregonus, and dark- 
headed birds, with comparatively little pink, which I refer to 
J, h. thurberi. The juncos usually arrive at Los Gatos in October 
(October 21, 1887 j September 16, 1889), and a few remain until 
late in April. The October and April birds seem to be mostly 
/, h, pinosus. 

Amphispiza belli. Bell's Sparrow. 

This bird appears to be of very local distribution in Santa Clara 
county. I have found it only on a small tract near the summit of 
the mountains west of Los Gatos. Here a considerable colony 
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breeds every year, but their nests are so well hidden that I have 
found only one. This was built in a small bush and held three 
slightly incubated eggs, May 9, 1898. The old birds were feeding 
their young a kind of yellow spider, June 23, 1892. 

Melospiza fasciata samueiis, Samuel's Song Sparrow. 

Samuel's song sparrow is a very common resident. It nests in 
bushes, usually within a foot or two of the ground, though some- 
times at a height of more than ten feet. Its three or four eggs may 
be found from the first week in April (April 4, 1889) to the last of 
June (June 29, 1889). Very frequently one of the eggs fails to 
hatch. Discarded snake skins are sometimes used in construct- 
ing their nests. This song sparrow daringly enters all sorts of holes 
and dark corners about woodpiles and under boxes, where no other 
bird except a wren would think of going. 

Melospiza lincolni. Lincoln's Sparrow. 

My experience would lead me to believe that Lincoln's sparrow 
is a rather rare winter visitant, though it may, perhaps, prove to 
be fairly common in the low-lying portions of the valley. One was 
shot February 21, 1891. 

Passerella iliaca unalaschcensis, Townsend's Sparrow. 

This is a common winter resident in the foothills. It usually 
arrives in October and stays late in March. 

Pipilo maculatus oregonus, Oregon Towhee. 

To this name I refer the common '* black-headed " towhee resi- 
dent in the foothills west of Los Gatos. It is not typical oregonus^ 
but approaches that form far more closely than it does P, m. me- 
galonyx. Probably in winter some nearly typical P, m, oregonus can 
be found. What the bird of the eastern side of the valley is I do 
not know, but I shall not be surprised if it prove much closer P. m. 
megalonyx. 

This bird almost invariably builds on the ground, though in a few 
instances I have found its nest in bushes. Its eggs are usually 
four, sometimes three, in number, and may be found from late in 
April (April 24, 1889) until the middle of July (July 11, 1888). April 
30, 1888, I found a nest of this bird containing four eggs of the 
towhee and one of the California quail. Wishing to learn whether 
the towhee objected to bringing up other people's children, I took 
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her four eggs, leaving only the quail's egg in the nest. The next 
day the towhee was still sitting, though it cannot be supposed that 
she was unable to detect the great difference in size, color and 
shape between this egg and her own. The next year (May 17, 
1889) I found a nest of this species containing the usual four 
towhee' s eggs and two quail's eggs, in addition to which there was 
a third quail's egg on the ground about six inches from the nest. 
The towhee was sitting. 

Pipilo fuscus crissalis, California Towhee. 

This is a very common resident. The birds apparently remain 
paired through the year. Nesting begins about the middle of April 
(April 16, 1889), and young birds may sometimes be found still in 
the nest in September (September 3, 1899). The number of eggs 
usually is three or four, and one is laid each day until the set is 
complete. The period of incubation is fourteen days. 

Oreospiza chlorura. Green-tailed Towhee. 

One was shot in a river bottom near San Jos6 during the winter of 
1889 or 1890. 

Zamelodia melanocephala. Black-headed Grosbeak. 

This grosbeak must be ranked among the very finest of our song- 
sters. The song begins with a series of loud, clear notes, delivered, 
at considerable intervals, in a more or less declamatory style. 
These are followed at length by runs and trills fully as tender and 
liquid as the notes of a thrush, and quite as well executed as those 
of a well-trained canary. This song is repeated over and over 
again, almost without a pause. One that I timed sang nearly 
twelve minutes, with never a pause of more than ten seconds. 
This grosbeak arrives about the middle of April (April 16, 1890; 
April 15, 1892), and comparatively few remain until September. 
Nest building usually begins early in May, but the last of the young 
sometimes remain in the nest until the middle of July (July 12, 
1888). The males assist in the duties of incubation. 

Cyanospiza amcena. Lazuli Bunting. 

This species arrives about the middle of April — the males always, 
I believe, coming a day or two before the females — and begins to 
build about the end of that month. I have found fresh eggs from 
May I to June 23 (1888). Occasionally the eggs are dotted with 



1599.] VAN DENBURGH — BIRDS OF SANTA CLARA CO., CAL. 175 

brown. The number laid is ordinarily either three or four. A 
caged male often sang until nine or ten o'clock at night during the 
breeding season, though in the dark. 

Piranga ludoviciana. Louisiana Tanager. 

This beautiful bird occurs only as a migrant — during April and 
May and again in August and September. At these times it is fairly 
common. Last seen in spring, May 29 and 30, 1898. 

Progne subis hesperia. Western Martin. 

The martin breeds in some numbers on the Mount Hamilton range. 
I have not noted it on the west side of the county. 

Petrochelidon lunifrons. Cliff Swallow. 

This is a very common summer resident, appearing at Palo Alto 
about the middle of March (March 14, 1892), though it usually does 
not reach Los Gatos much before April. It breeds in June. 

Hirundo erythrogaster. Barn Swallow. 
For some years a colony nested at Alma. 

lachycineta bicolor. Tree Swallow. 

Along the western side of the county this swallow breeds quite 
abundantly in holes in white oaks. 

Tachycineta thalassina. Violet-green Swallow. 

This gorgeous bird is an irregular summer visitant, probably 
from the redwood region nearer the coast. I have no knowledge 
of its breeding in Santa Clara county. 

Stelgidopteryx serripennis. Rough -winged Swallow. j 

A number of these birds breed near San Jos6. 

Ampelis cedrorum. Cedar Waxwing. 

This waxwing is an occasional winter visitant. I have seen none 
for several years. 

Lanius ludovicianus gambelu California Shrike. 

This is a common resident of the valley. I have not found 
it breeding in the foothills west of Los Gatos, though it is fre- 
quently seen there after the nesting season is over. On Septem- 
ber 3, 1892, I observed one perched in the top of a cherry tree, 
singing very sweetly and with much power. 
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Vireo gilvus. Warbling Vireo. 

It is usually early in April that this vireo arrives at Los Gatos. 
By the middle of that month it becomes common, and a little 
later nest building begins (April i8, 1890; April 27, 1889). Its 
eggs are usually four, sometimes only three, and may be found 
throughout May and the greater part of June (April 26, 1890; 
June 20, 1889). 

Vireo huttoni, Hutton's Vireo. 

This is a fairly common winter resident near Los Gatos. I 
believe it retires to the coast to breed. 

Helminthophila celaia lutescens, Lutescent Warbler. 

It usually is not until about the ist of April that this warbler 
becomes common, although individuals arrive a week or two earlier. 
In this vicinity their nests seem always to be built upon the ground^ 
and those of several years often are not more than a few inches 
apart. Nestlings may be found from the last week in April until 
the end of June (April 25-June 30, 1889). Four or five eggs are 
laid. 

Dendroica asttva. Yellow Warbler. 

This is a common summer resident and breeds abundantly, 
especially on the floor of the valley, in June. 

Dendroica auduboni, Audubon's Warbler. 

This warbler occurs in large numbers, from October on through 
the winter. It is most frequently seen in companies, often with 
the western bluebird and the various goldfinches, and feeds, to 
some extent, on grapes. 

Dendroica townsendi, Townsend*s Warbler. 

A few specimens of this warbler have been taken at Santa Clara 
by Mr. J. M. Hyde. I regard them as stragglers from the redwood 
region near the coast, where this bird is common during migrations. 

Geothlypis tolmiei, Tolmie's Warbler. 

I have only one record of this warbler. On May 17, 1890, I 
came upon a fine male in the foothills west of Los Gatos. Seven 
days later, in the same place, I saw both male and female car- 
rying food. Doubtless they had a nest, but careful search failed 
to reveal it. 
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Geothlypis irichas occidentalis. Western Yellow-throat. 
A number of these birds breed in the marshes south of San Jos6. 

Icteria virens longicauda. Long- tailed Chat. 

This beautiful bird is not uncommon along the watercourses, 
but is so shy that it is rarely seen. It nests in May and June. 

Anthus pensilvanicus, American Pipit. 

This larklike bird is a very abundant winter resident, arriving 
usually in October. 

Cinclus mexicanus. American Dipper. 

One not infrequently meets this bird when wandering along 
streams in the rougher parts of the county, though it does not 
breed here in nearly such numbers as among the redwoods of Santa 
Cruz county. 

Minus poiyglottos. Mockingbird. 

On February 17, 1893, ^ shot a male mockingbird that had been 
living for some weeks in a small grove of peppers and cypresses 
near Stanford University. This is the only one I have seen. It 
bore no evidence of having been caged. 

Harporhynchus redivivus, California Thrasher. 

This common resident begins nest building usually in the first 
week in April. Its eggs — which sometimes are without markings — 
vary from two to four in number and may be found from the middle 
of April until the middle of May. The song is clear and power- 
ful, and so frequently includes snatches from the songs and calls of 
other birds (among which are the flicker, housefinch, quail, gold- 
finch, black-headed grosbeak, etc.) that this species is often spoken 
of as the mountain mockingbird. 

Thryomanes bewickii spilurus. Vigor's Wren. 

Vigor's wren is a resident species, very common in winter and 
moderately common in summer. I have found fresh eggs as late as 
June 18 (1890). 

Troglodytes a'edon parkmanii, Parkman's Wren. 

Tne earliest of these wrens usually arrive at Los Gatos about the 
middle of March. By the end of that month they are common 
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and in full song (during 1896 and 1897 I saw none). Nest build- 
ing begins during the second half of April. I have found its five 
to eight eggs from May 9 to June 6 (1890). 

Cistothorus palusiris paludicola, Tule Wren . 

The tule wren breeds in the marshes south of San Jos6, but not 
very abundantly. 

Parus inornatus. Plain Tit. 

It can hardly be said that this tit is common at Los Gatos even 
in winter, though it is seen much more frequently then than during 
the breeding season. At Palo Alto, and probably in the oak region 
throughout the valley, it is a very common resident. It has, per- 
haps, a greater variety of notes than any other of our birds. Its 
eggs, usually, are seven, and are to be found in April. Occa- 
sionally, the nests are built in bird boxes. 

Parus rufescens neglectus, California Chickadee. 

In the coniferous woods southeast of Saratoga this chickadee is 
a very common resident and undoubtedly breeds. Straggling 
flocks occur irregularly near Los Gatos during nearly the whole 
year, but never are common. 

Chamaa fasciata. Wren Tit. 

This is a very common resident of the chaparral belt, where its 
curiously rattlelike call may be heard almost constantly. Its song 
is a series of beautifully clear whistled notes delivered at constantly 
lessening intervals, so that it has much the cadence of an ivory 
ball dropped on a slab of stone. Nest building begins about the 
middle of April (April 12, 1890) and fresh eggs may be found 
until late in June (June 20, 1889). Three to five eggs are laid, 
most frequently four. 

Psaltriparus minimus calif ornicus. California Bush Tit. 

This is a very common resident. Nest building sometimes 
begins as early as the middle of February, but usually not until a 
month later. The nests vary in length from six and one-half inches 
to more than a foot. Their construction occupies the birds from 
one to three weeks (extremes are April 5-1 1 ; March i6-April 10), 
depending chiefly upon the abundance of material. Full sets con- 
tain from two to eight eggs, and may be found as late as June 16 
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(1888). When the eggs are taken the birds often remove the nest, 
bit by bit, to a new location. The following notes show that two 
broods are reared in the same nest : 

April 24, 1888 : Found bush tit's nest in live oak, ten feet from 
ground. May 4 : After cutting the nest down and finding that it 
held five young birds, I tied it in place again. May 12 : Young 
still in nest. June 16: Thinking the nest deserted I again cut it 
down, was surprised to find five eggs. The birds had stopped up 
the original hole, made another lower down, and relined the nest. 

April 5, 1889. Bush tit's nest in live oak, nine feet from 
ground. Six young. April 21: Nest empty. April 27: Six eggs. 
April 28 : Seven eggs. April 30 : Eight eggs. 

Regulus satrapa olivaceus. Western Golden-crowned Kinglet. 
This kinglet is a rare winter visitant. 

Regulus calendula. Ruby- crowned Kinglet. 

This is a very common winter resident, arriving, ordinarily, in 
October and remaining until March or April. 

Myadestes townsendii, Townsend's Solitaire. 

A female shot at Los Gatos, February 11, 1893, is the only one 
observed. 

Hylocichla ustulata oedica. 

This is a very common summer resident, arriving in April and 
remaining until September (Mar. 24, 1899-Sep. 3, 1892). It 
nests very abundantly along watercourses, chiefly in June. 

Hylocichla aonalaschkce. Dwarf Hermit Thrush. 

The dwarf thrush is extremely common from late in October 
(Nov. 7, 1888, Oct. 20, 1899, Oct. 30, 1891, Oct. 22, 1892) 
until after the thrushes of the ustulata type have appeared in the 
spring. I believe it does not nest in Santa Clara county, although 
it does among the redwoods a few miles farther west. 

Merula migratoria propinqua. Western Robin. 

The robin is a common migrant and winter resident, appearing 
usually in October (Oct. 16, 1887, Nov. 3, 1888, Oct. 9, 1889, 
Oct. 30, 1891) and remaining until the latter part of March (Mar. 
21, 1888; Mar. 24, 1889). One appeared at Los Gatos August 8, 
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1893, ^^^ was seen almost daily until September 10. In November 
and December, 1889, immense flocks passed southward, almost 
without intermission for days at a time. 

Hesperocichla ncBVta, Varied Thrush. 

It usually is not until several weeks after the arrival of our other 
winter birds that the varied thrush appears at Los Gatos (Jan. 5, 
1889; Dec, 24, 1889; Dec. 9, 1893). Often it is very common, 
but during the winter of 1889-90 I saw only three. My latest 
dates are March 22, 1888, and March 30, 1890. 

Sialia mexicana occidentalis. Western Bluebird. 

This bluebird is a common resident. Its nests may be found 
from the middle of April until June. In winter it associates with 
Lawrence's warbler and the pine, green-backed and willow gold- 
finches. 

Sialia arctica. Mountain Bluebird. 

The mountain bluebird sometimes occurs as a rare winter visit- 
ant. 
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SOME PASSAMAQUODDY WITCHCRAFT TALES. 

BY J. DYNELEY PRINCE, PH.D. 

{Read November //, fSpp,) 

The following six tales of witchcraft were related to me during 
the summer of 1899 at Bar Harbour, Me., by Mr. Newell S. Fran* 
cis, of the Passamaquoddy' tribe, now resident with his people, num- 
bering some 500 to 600 souls in all, on their reservation at Pleasant 
Point, Me. (Pass. Stbaytk), The chief interest of these stories lies 
in the facts, first, that they are the utterances of a comparatively 
intelligent Indian who firmly -believes in the genuineness of the 
phenomena which he describes, and, secondly, that they were 
recorded by means of a phonograph, into which Mr. Francis spoke 
with great distinctness, thus enabling me to reproduce them with 
much greater phonetic exactness than if he had written them in the 
very imperfect system at present followed by the few' Indians of 
this tribe who can write their language. 

Any missionary to the Passamaquoddies, or to their kindred, 
the New Brunswick Maliseets, the Penobscots of Oldtown, Me., or 
the Micmacs and Abenakis of Quebec, will admit that belief in the 
ancient Shamanistic sorcery among these Indians has by no means 
died out Among the Passamaquoddies and Maliseets' particu- 
larly there is still a perfect mine of material relating to the wizards 
and their power over other men and over the curious beings with 
which the Indians have peopled the mysterious forests of their 
country. It is to be regretted that more interest is not taken in 
this highly curious people, who in the course of fifty years are 
almost bound to disappear, but whose old men and women are 
still able to impart much that is very valuable both to the philolo- 
gist and to the student of native American beliefs.* 



-,-r. n 



' The word Passamaquoddy is a corruption of the Indian PfsiSmUfokSdytk, the 
plural of the participial formation PhtSmtuok-Ud ** he who catches the pollock-fish " 
from PhkSiilm-tiidk ** pollock-fish," -|- -a^, participial ending. Cf. P5nnSmwok-ad 
•* he who catches frost-fish.*' 

'The Maliseets, sometimes called St. John Indians, live in New Brunswick, on the 
river St. John. They are identical with the Maine Passamaquoddies in race and 
language. They are called in the native idiom : WSiSstSk'-wiytk ** Indians of the 
river St. John {Wulastftky 

'See Prince, Proc, Amer. Philos, Soc, xxxvi, pp. 479-495 ; Annals N,Y. Acad. 
Sa.,xi,pp. 369-377- 

PBOO. AMEB. PHILOS. 800. XXXVIII. 160. M. PRINTBD FBB. 7, 1900. 
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In pre-Christian times the Passamaquoddies, like their other 
Algic kindred, were Shamanists, worshipers of the demons of the 
wilderness and the lakes, and firm believers in the almost unlimited 
power of their nidiatUinumk or wizards, many of whom still exist, 
subordinately, of course, to the Catholic doctrine, which nearly all 
the Indians profess. Francis informs me that there are only three 
or four Protestant Passamaquoddy families 

A few specimens of these sorcerers' power are described below 
in the curiously curt style of Algic narrative. We see from the 
following tales that the wizards could transform themselves into 
animals at will (see tale i) ; that they could cast a spell or curse on 
an enemy, even though he might also be m^deaulin (tale ii) ; that 
they could violate the laws of nature so far as to walk in hard 
ground, sinking up to the ankles or knees at every step (tale iii), 
and, finally, that they could communicate with each other telepathic- 
ally (tale iv). I need hardly comment on the first two and the 
fourth of these wonders, as they are common among all Shamanistic 
conjurers, but the third phenomenon, e. g., the power to sink into 
hard ground while walking, is. I believe, characteristically American. 
Rink states that this is not an unusual feat among the conjurers of 
the Greenland Eskimo, who frequendy sink into rocky and frozen 
ground '* as if in snow." The trick is probably done by some pecu- 
liar way of stooping. Leland compares here,, however, the Old 
Norse statements regarding their wizards, who occasionally sank 
into the ground and who had power to pass through earth with the 
same ease as through air or water {Algo^iquin Legends^ p. 342). 
It would be hardly permissible to draw a parallel between the 
ancient Norsemen and the northern Indians on this account, as the 
case he cites is that of a conjurer who disappeared into the ground 
hetid downwards^ when he was stabbed at by a foe. It should be 
noticed that in the following tale, my authority did not see the actual 
feat, but only the deep tracks of the wizard where he had sunk into 
the earth " the night before," as Francis expressed it in his expla* 
nation. 

The fifth anecdote, of a cannibalistic feast, is highly interesting. 
The wizards here eat their murdered comrade, evidently with the 
idea of absorbing into themselves some or all of his power. The 
cannibalistic orgies of the South Sea Islanders should be compared 
with this practice. For example, the Fijis and the Maoris of New 
Zealand ate their enemies with the same object in view, #./., to 
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l)ecome as brave as the fallen foe had been. All authorities tend to 
show, however, that cannibalism was extremely rare among the 
American races, and was only resorted to in isolated cases like the 
one here noted. , 

The sixth tale, of the fnwa'kw, or snow-demon, is one of a great 
number. The Algic Indian believed in many spirits, some benevo- 
lent like the wnS^*mesw&k or little people, who were wont to warn 
the tribesmen of impending danger,* some harmless like the wan- 
dering ktwa'kw or the chib'ldkwe, the tree sprite, who sits in the 
crotch of ^the large branches, and some distinctly malevolent like 
the appdd' mk' n^ox spirit of the deep water who lurks in the lakes to 
drag down the unwary swimmer. 

In the notation of the tales I have used the following system. 
The consonants are to be pronounced as in English, with the 
exception of / and ky which represent voiceless tenues ; n, which is 
the French nasal n; w\ the whistled initial peculiar to the Pass., 
Abn. and Lenape, and *, which is a.guttural voice-stop, not unlike the 
Semitic ayin. When n and m are written in juxtaposition to a fol- 
lowing consonant they have their simple nasal tone-value. The 
vowels, whose exact quantity 1 have marked in the Passamaquoddy 
and Penobscot, have the Italian values, except in the case of the 
apostrophe. *, which is a very short U, and 5, which is equivalent to oo 
in "good." 

The intonation of the Passamaquoddy dialect is difficult to 
acquire. In the narrative style, the syllables are spoken in what is 
nearly a monotone, until the tone syllable is reached, when the 
voice runs up a musical third and drops the same interval 
on the syllable after the accent. When a word has two accents, 
one following the other, as, for example, in pdhFgUnul, the first 
accented "feyllable is unusually prolonged in a sing-song tone and 
the second is marked' by the voice- rise. These peculiarities are 
perfectly reproduced by the phonograph. 

I have made the grammatical analysis following the tales, partly by 
means of a direct study of the Pass, itself and partly by means of a 
colloquial knowledge of the kindred Abenaki language of Canada, 
which is almost identical with the Penobscot idiom of Oldtown, Me., 
and is very close to the Lenape. 

*Cf. Prince, Annals N.Y. Acad. Sci.^ xi, p. 373. 
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I. 

K^chi" Joe Benoit rn'deauHn^pohegunul» k'chi k'nakwchil/ Umatn- 
ntenlyal* k*d'gil skTtapyri/ PShegunul k'chl at-hozfswuL' M'dgaul- 
mwuk n4*seyTk® t'lTp'n'ltSwuk. KlzTp'n'ltitiV m'sTde nseyo kuspen.'* 
N^damen" Joe Benou kfstahal" k'd'gtl skTtapyil. Krzfp'n'ltftrt k'duk 
slutap me'chTne.'^ 



II. 

.V -r 



K'chi Lacot(e) m*d?aulin k'chT Slbatis^Tz'l'* umatntenTyal. , K'chT 
LacQt(e),anajI't5n mskwTglahgg«n k'cKT'kok.'^ KTzPtSq ptz&sTn. 
w'tugwSji'ton w5gona'kwem. W'majetauk kSg^skw. WagSria'kw^iit 
kwiUhSgan.'** UkwQ^siz'l Xikrgw'hogol (asjb'moySgol). W'gichTjf' 
t6n'' LSlcote Sabatissiz'l um'deauhnwik-p'nilkol. 



III. 

— — 1» T — , 



^il nananko kesig'd'niyan n'riTiha skT^ap m'deaulin'weu liwizo** 
Mi'kumwess. NiTogun" ngTzJkwetkeus" nlg^ ngTzTklnosluggSn** 
ed'li kTzTkwetkeuset. Nil n'tnTton"* elaptak** wejoset."* 



IV. 



N'mitaukws'* nodwa ed'lintauk nibai)ru Z^t'hntuwewal widapyiL 
UiiQdagol ed'lintauk-m^dentakw pTchedog ngwutta t'kessosalkwut 
t'lTgedonke. 



V. 



Nziw& nt'lag'n5d'mak pTche kjskakesigd'n ml(ndoItitit m'dgaulinr 
wuk. Pesk*w61*' yn^p'hania. Umajep'hania Mna'nok ed'Ii-spase- 
g«k. Nft ed'lTpoltltlt. 



VI. 



Nizwuk skljapyik t)lig'd^onkiyik kusp^muk. Slakiu unodVania 
w^nil'9 mSskwulSmlyllijil elmag'njek m€*tag'rnek. Nodausan]^— 
apch unod'wania m5.skwulamT3{iliji* n —•—:..-.. .::i ...^^ui-*..3:i:::i 

Malun}*de pechi'yil eyi'tit. Udyania 
yot skTjap : katama'* ngizijenes-hiyu 
nuk. Yot skltap Slwe'kal kTwa'kw. 
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I. 



Old Joe Benoit, the wizard, changed himself into a big turtle. He 
had quarreled with another .nan. The latter changed himself into 
a great serpent. The wizards fought together at Ne'seyik} After 
the fighting, the lake was all stirred up. I heard that Joe Benoit 
beat the other man. After the fight the other man died. 



ti. 

Old Lacote, the wizard, quarreled with old Sabatis.'^ Old 
Lacote had made a dead- fall trap for bear in the woods. After he 
had made it, he crawled in (to test it). He pulled the prop-stick, 
touching it only a little. The prop-stick fell on him. His 'Son 
(however) rescued him. Lacote knew that Sabatis had bewitched 
him. 

III. 

When I was fiftee^n y^rs old, I saw a man who was a wizard 
He was called z. Mvkumwess^^ (a wood-devtl). He told me that he 
had sunk into hard ground up to his ankles, and he showed me the 
place where he had done so. I saw the tracks where he had 
walked. 

IV. 

1 heard my father (once) amging by night to his partner and he 
{the partner) heard him (my father) singing when he (the partner) 
was hunting a hundred miles away. 

V. 

My brother told me that many years ago certain wizards had a 
quarrel. They killed one (of their number). They brought him 
to Grand Manan,'* where there was a steep ledge and there they 
ate him. 

VI. 

Two men were hunting on a lake. Suddenly they heard some 
one whooping along the lake, at the foot of the lake. They went 
out, and again they heard him whooping. They saw him coming. 
Right up he comes to where they are. They said to him : •* Won't 
you eat?". That man said: " I cannot stop ; I must go to where it 
is cold, to the north." That. man must have been a J^wwkw?^ 
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Grammatical Analysis. • 



^ Kchi means properly "big/' but in Pass, and Abn. it is fre- 
quently used for "old;** cf. Abn. Siia/t k'cAtSzvti **he who is old- 
est" (participle). Oj. kiUAi, Cree ki'cAi mean **big." Jn Oj., how- 
ever, the prefix ke/e-, clearly allied to k*c/n, means " old." Both the 
Del. chinge " big " and kikey " old *' (modern kikes " adults,, 
parents ") undoubtedly belong here. I doubt, however, whether 
we should compare with this root, as Brinton does {Lenapi^ pp» 
102-4), the large class of derivatives in Del. beginning with^Mv 
used to denote successful action, as in gischigin " to begin life, to be 
born ;" gischiton "he makes it ready;" Abn. kizt0y etc. The Cree 
kije- "perfect" (Lacombe, Diet, dt la Langue dts Cris, s. v.) may- 
be cognate here. 

*M'deaulin " wizard " appears in old Del. as meieu "one who- 
drums," e, g., a witch-doctor, referring to the practice of the medi- 
cine men of beating drums to drive away evil spirits. Thus, Del. 
meteohet is a drum or any hollow body. In mod. Del., meteu^ 
denotes a turkey-cock, which drums with its wings (so Anthony in 
Brinton, Lenafie Dict.^ p. 83). Cf. Oj. mtdewin "sorcery" and 
VhUi'igi "he beats a drum " {Jewe-tgin " drum "). 

' In pdheguniU and the following word, we have the ending -HI of 
the obviative, or accus. of the third person, which appears in all the 
Algic idioms. 

♦ K^nflkwchil " turtle " (note^the obv. -w as object of p5hegiinuiy 
is an exact cognate oj abn. Mtkenakw "turtle." Compare Micmac 
niikchtkch, Oj. mtshtke " turtle." 

' Oma(n(enTyal, also in the obv., is clearly cognate with DeL 
machtenalitiint machtayen " to quarrel." 

^ In skifSp " man " (-yt/, obv. endir^), sometimes Usk^dp^ we evi- 
dently have the ending -a/?, wh^c!^ b used m Del. as the regular 
terminal to denote the human male. Thus, Uju^fie ** a Del. Indian '^ 
{/i/kno "man"+a/^ With Onato, cf. Cr.SaZ Oj. Mint, O, Abn. 
aren^Hbe, Mod. Abn. dln-dmba, O. Narragansett itm, Naugatuck. 
rink, etc. Del. kik^pe, ** a bachelor," is formed in the same way. 
Brinton {Len., p. 100) derives -^pe from a root ap " to cover sexu- 
ally," which he states appears in Oj., used only of the lower ani- 
mals. I cannot find it so applied. This -3/?, however, is found 
in O. Abn. hrdn-uHbi, Modern Abn. S/n-dmba (Penobscot ah^mba) 
" Indian," and in old Mass. wuskeiomp ** man," exactly equivalent to 
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JL .-re- 



pass, usktfdp. Cr. in this connection Pass, n-id-up Mod. Abn. n-id* 
dmbU " my friend " (male). I find mdombaskwa *' mon amie '* in 
Abn. for the feminine. This -ap clearly appears also in Pass. hiySp 
" buck " (male deer) and Mod. Abn. ndmba-lk& " cock.^ I am inclined 
to connect the first syllable of HskTfsp ** man '* (Mass. wusketomp) 
with the Abn. root jJx^7" young/* regarding the / as a mere con- 
necting consonant. 

' AthdziswiU is a combination of ni-h'd + zis [sis), diminutive end- 
ding, -f- -wiUt obv. termination. This may be connected with Del. 
achgook " snake/' with which should be compared Abn. s-kdg, 

^ Ni'siyik means ** the muddy lake.** The ending -dk is locative. 

^'iSztp^nillUti, KtzT', sign of the past (also " can '*) from the verb 
kiztt^ ** he makes/* + fml, with which cf. Del. linalittin '• fright/* + 
the participial ending of the 3 p. pi. 'fittt. 

^"Kkspln, cf. kuspemuk Trt" vi, probably from ^us- " big '* also " fast/* 
and -/?, the termination denoting water seen in Abn. sibo-bi " river 
water.*' The Abn. word for water is n'bi^ cf. Del. mbi, Oj. nbi^ etc. 
This appears in Pass, only in compounds such as wikhTg*n-nup " book, 
water/* e,g,, "ink.** The regular Pass, expression is identical with 
the Micmac, L e,, sUmUgwan, The element fius- appears in Abn. 
kkustdhgzin "you talk big, e. g,, haughtily/* Cf. also Kuz-ibia 
'* paddle quickly.** 

"Ndddmin, from n\ prefix of i p. sing., + sfnod, + amen sign of 
the inanimate. Cf. Abn. nddamen " I hear '* and Oj. nundage " he 
hears ** (is not deaf). 

^* Kistah&l "he conquers him/* perhaps cognate with Abn. kkis- 
tond-nd " we decide, settle.** 

•* Me'chme^ cf. Abn. mdcfnna " he is dead.** 

'♦ SdbdhssTz'l is the name Sdbahs^ the Indian corruption of Jean 
Baptiste, j\' the dim. ending -sis, + the obv. termination */,«/. 

'* K'cht'kok " in the >xpods,** with the loc. -Sk, is, perhaps, cognate 
with the Del. teke-nn-k *' in the woods.'* If so, we must suppose a 
metathesis te-ke z= k* -cht, in which the te corresponds with the prob- 
ably palatalized -chi, 

'* Kmllhigan is probably cognate with the Del. quillutamen " he 
falls upon it,^attacks it.** 

*' W*gTchijiton " he knows,** with inan. ending -tan, is perhaps cog- 
nate with Del. kigin-amm "he knows it,** the Del. -gi- being repre- 
sented by the palatalized -chi-, as in note 15. 

"^jJwJzd ; aJITwT + zd, reflexive ending of 3 p. sg. Cf. Abn. 
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ndeliwizi** I am called ; kd-fliwi-t-amen "you call it," etc. TKe same 
root appears in Del. wdellowunsowagan *' name." The Abn., how- 
ever, drops ^he element // in the substantive Tvizdwdngan *' name." 

*' The Mvkumwess is a wood-spirit which niay become the familiar 
of, a wizard ; the Passamaquoddies say/ of a certain nCdeatUin ; 
mi'kumwesS'U'ke ** he is partner with a mi*kumw€ss. The wizard in 
this story was evidently in possession of such a familiar. 

•** Nfffgun consists of the prefix of the i p. sing. »-, the connect- 
ing consonant -/-, the root i and the suffix -gun " he." For this root, 
cf. n-t-i'dam '* I say ;" Abn. nd-il-gon ** he says to me." The prefix 
n- and suf^x -gun with the root infixed always mean *' he .... to me ;" 
cf. Abn. n^iz-agakim-gon *'he taught me," and see below note 22. 

•* Ngizi^wetkeus is direct oration " I sank into the ground." Khi 
(see above note 9) becomes ^rkJ here by partial assimilation to the 
preceding nasal. 

•• NgizikTnosluggon cf. the remarks above, note 20, on niidgpln, 

*^N*mito;t "I ^see it" (inan.). The animate form is n'mJka, as 
above tCmiKa skTidp •* I see (him) a man." 

** Eiapidkt cf. Abn. cUomtok *• tracks which he made" (parte). 

«s Wejoset, parte. 3 p. '* which he made." 

'^To illustrate the similarity between the Penobscot and Passa- 
maquoddy, I give here the Penobscot version of this and the fol- 
lowing anecdote. In the Pen. dialect every syllable receives equal 
voice-stress. 



IV. 



Nodaw^ rCmitaugus ?daliniokw nibHiki odaltntifwftvdl widdmbSi. 
UnodSHgdl widdmbal edalintokw nUwddoge ngwudatkwe tkessffsoUg' 



wUt tdligaddfike. 



V. 



NJjid ndondonkeukw nauwdt kizgdngesigatl'n awodihidwdk nidio- 
linwdk, Pezgowal uni'hldonL Umohjip'hdnd Mnd*ndge edSli spsse- 
gek eddli p'5ldihidit. 

*^ Peskwo/ must of course be obviative as the object of the verb 
unephdnid in the 3 p. 

•" Manan, Abn. menaAan, Pass. m*nd% means " island." 

•9 Wenil, obv. case of wlfn " who, someone ;" cf. Abn. dwdni, Del. 
auwen, Oj. Tlzvdnen, / 

*• Pass. n*mtis ; Abn. and Del. rCmitzi " I eat." 
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'" This is a combination of ^^ 3 p. prefix, the connecting conso- 
nant /, the root t (see above note 20), and -amen, the inanimate 
ending. 

^ Kdtdnw "not." Kdt or skat is the neg. element, cf. the Del. 
taku,jsi excellent example of metathesis. 

^^Ed'lui'keytk, EcTlfis the relative particle "which, where;*' 
/^^ appears in Abn. I'kd^Dcl tehek (sbst.) "cold.'* 

^ The kiwd'kw is essentially a cold demon, rejoicing in snow and 
ice. An old Indian told me that his father had seen one running on 
the snow-crust without snow shoes as swiftly as a deer. 



Stated Meeting^ December i, 1899, 

Vice-President Sellers in the Chair. 

Present, 23 members. 

The resignation of Hon. Wayne McVeagh was read and 
on motion accepted. 

Donations to the Library were announced and thanks 
were ordered therefor. 

Prof. Lewis M. Haupt read a paper entitled "Failure of 
Dams and Eeservoirs.'' 

The annual reports of the Treasurer, the Curators and the 
Standing Committees were presented. 

The Trustees of the Building Fund made a report, which 
was ordered to be spread upon the Minutes and referred to 
the Finance Committee. 

The Society was then adjourned by the presiding officer. 
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Stated Meeting^ December 15^ 1899, 
Vice-President Sellers in the Chair. 

Preseuc, 30 members. 

The Curators announced that the portrait of Dr. Eush had 
been restored and placed in the North room of the Society. 

The death of Sir Eawson W. Eawson, of London, England, 
a member of the Society, was announced. 

Prof. Haupt made the following remarks supplementary to 
his paper read October 6, *' On the Eesults Secured at 
Aransas Pass, Tex., by the Eeaction Breakwater:'' (See 
page 135.) 

As stated in the paper presented on October 6, the bids for the 
removal of the obstructing Government jetty were advertised on 
September 25 for thirty days. When they were opened it was 
found that there was but one bidder, that his bid was informal and 
in consequence the work was not undertaken. 

On December 7, the Washington dispatches reported that Hon. 
Rudolph Klebery, representing the Aransas Pass district, intro- 
duced a bill into Congress to place the work under the continuing 
contract system, with authority to complete the double jetty plan 
as proposed by the U. S. Engineers which were estimated to cost 
$1,500,000, to create a channel by dredging and thus destroy the 
utility of a work which has already produced a navigable channel 
of fifteen feet M.L.W. at a cost of about one-twentieth the usual 
Government method, in much less time and without dredging. 
The channel is maintained by the currents, and is therefore rela- 
tively permanent. 

A year will therefore soon have passed under a renewal of Gov- 
ernment jurisdiction, with nothing further done toward the comple- 
tion of the reaction breakwater. 

The report of the Finance Committee was received. 

The appropriations for the year 1900 were made. 

The Society then held an election for members of the 
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Society, arid the Tellers reported that the following gentlemen 
had been duly elected : 

Coleman Sellers, Jr., Philadelphia. 

Edvyrin Swift Balch, Philadelphia. 

James Dewar, London, Eng. 

Thomas C. Mendenhall, Worcester, Mass. 

Daniel Baugh, Philadelphia. 

Lindley M. Keasbey, Bryn Mawr- 

L. W. Miller, Philadelphia. 

Sir William Henry Preece, London, Eng. 

Jacques Loeb, Chicago. 

Charles Otis "Whitman, Chicago. 

Thomas Hunt Morgan, Bryn Mawr. 

Henry Kraemer, Philadelphia. 

Thomas Harvey Daugherty, Philadelphia. 

Capt. Charles D. Sigsbee, TJ. S. N., Washington, D. C. 

Barton C. Hirst, Philadelphia. 

W. C. Broegger, Christiania, Norway. 

Alexander Jay Wurts, Pittsburg, Pa. 

Otis T. Mason, Washington, D. C. 

Frederick W. True, Washington, D. C. 

William H. Holmes, Washington, D. C. 

A. B. Meyer, Dresden, Saxony. 

Eobert C. H. Brock, Philadelphia. 

Gustave Schlegel, Leiden, Holland. 

Albert Matthews, Boston, Mass. 

J. Eodman Paul, Philadelphia. 

Hugo A. Eennert, Philadelphia. 

Edward Coles, Philadelphia. 

J. Dundas Lippincott, Philadelphia. 

Officers and Councillors for the ensuing year were nomi- 
nated. 

The Society was then adjourned by the presiding officer. 
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1802. Bell, Sir Lowthian, Bart. . . . April 21, 1876, 

2255. Bement, Clarence S. ..... May 17, 1895, 

2326. deBenneville, James S . . . . Oct. 15, 1897, 

2264. Bebthelot, M. p. E. Marcelin . May 17, 1895, 

2253. Bertin, Georges May 17, 1895, 

1920. Biddle, Cadwaladeb Oct. 15, 1880, 

1831. Biddle, Hon. Craig Feb'y 2, 1877, 

2134. Billings, John S., M.D. ! . . . . Feb'y 18, 1887, 

2256. BisPHAM, George Tucker . . . May 17, 1895, 

2157. Blair, Andrew A May 17, 1889, 

1654. Blair, Thomas S Jan'y 19, 1866, 

1669. Blake, Wm. Phipps, Prof. . . . Oct. 21, 1870, 

1700. Blodget, Lorin April 19. 1872, 

1444. BoHTLiNGK, M. Otto Jan'y 17, 1862, 

2235. Bonaparte, Prince Roland . . Feb'y 15, 1895, 
1126. BoYfe, Martin H., Prof. .... Jan'y 17, 1840, 
1826. Brackett, Cyrus Fogg, Prof. . . Feb'y 2, 1877, 
2083. Branneb, John C, Prof. .... May 21,1886, 
2195. Bbezina, Aristides May 21, 1886, 

2069. Brinton, John H., M.D Feb'y 19, 1886, 

2433. Brock, Robert C. H Dec. 15. 1899, 

2080. Brooks, Wiluam Keith, Prof. . May 21, 1886, 

1881. Brown, Arthur Erwin .... April 18, 1879, 

2393. Brown, Ernest William, Prof . Dec. 16, 1898, 

2275. Brubaker, Albert P., M.D. . . Oct. 18, 1895, 

1547. Brush, George J., Prof. .... Jan'y 20, 1865, 

2376. Bryant, Henry Grier May 20, 1898, 

2237. Bryce, Right Hon. James . . . Feb'y 15, 1895, 

2236. Budge, E. A. Wallis Feb'y 15, 1895, 

1653. Bullock, Charles Oct. 15, 1869, 

2007. Bubk, Rev. Jesse Y Jan'y 18, 1884, 

1988. Butlkx, Hon. Wiluam April 16, 1881, 



Present Addrets. 

4400 Sansom St., Philadelphia. 

233 S. 13th St., Philadelphia. 

Reading, Pa. 

Cornell University, Ithaca,N.Y. 

810 Walnut St., Philadelphia. 

219 Palisade Ave.,Yonker8,N. Y. 

1412 Spruce St., Philadelphia. 

Princeton, N. J. 

Observatory, Cambridge, Eng. 

Ramsgate, England. 

3909 Locust St., Philadelphia. 

119 8. 4th St., Philadelphia. 

1625 Locust St., Philadelphia. 

Koniggratzerstrasse 120, Ber- 
lin, Germany. 

1601 Locust St., Philadelphia. 

27 Ave. duBois de Boulogne, 
Paris, France. 

1331 Connecticut Ave., Wash- 
ington, D. C. 

Northallerton, England. 

1804 Spring Garden St., Phila. 
University Club, Philadelphia. 
Paris, France 

11 bii Rue Ballu, Paris. 
1420 Walnut St., Philadelphia. 
2033 Pine Street, Philadelphia. 
40 Lafayette Place, New York. 

1805 Delancey Place, Phila. 
406 Locust Street, Philadelphia. 
718 Bid well St., Pittsburg, Pa. 
Tucson, Arizona. 

1329 S. Broad St., Philadelphia. 

Seeburgstrasse 35, II, Leipzig. 

10 Ave.d' Jena 22, Paris, France. 

Coopersburg, Lehigh Co., Pa. 

Princeton, N. J. 

Stanford Univ., Palo Alto, Cal. 

VII Siebensterngasse, 46, Vi- 
enna, Austria. 

1423 Spruce St., Philadelphia. 

1612 Walnut St., Philadelphia. 

Johns Hopkins Univ., Balti- 
more, Maryland. 

1208 Locust St., Philadelphia. 
Haverford College, Pa. 
105 N. 34th St., PhUadelphia. 
Yale Univ., New Haven, Conn. 
Room 805 Land Title Building, 

Philadelphia. 
54 Portland Place, London W., 

England. 
British Museum, London, Eng* 
1017 Clinton St, Philadelphia. 
400 Chestnut St« Philadelphia. 
West Chester, Pa. 



Name. 

1788. Campbell, John Lylb, Prof. . . 
1606. Canby, William Mabriott . . . 



Dale of Election. 

July 16, 1875, 
Oct. 16, 1868, 



2051. Cannizzaro, Tommaso Oct. 16, 1885, 

2416. Cadwaladeb, John May 19, 1899, 

1781. Capbllini, Giovanni, Prof. . . April 18, 1873, 

1796. Carll, John P Oct. 15, 1875, 

1911. Carson, Hampton L April 16, 1880, 

2260. Carter, Hon. James C May 17, 1895, 

1707. Cassatt, Alexander J Oct. 18, 1872, 

2147. Castner, Samuel, Jr Dec. 16, 1887, 

2152. Cattell, J. McKeen, Prof. . . . May 18, 1888, 

1908. Chance, Henry Martyn, M.D . April 16, 1880, 

1783. Chandler, C. P., Prof. . . . April 16, 1875, 

1778. Chapman, Henry C, M.D. . . . April 16, 1875, 

2132. deCharencey.Comte Hyacinth Dec. 17, 1886, 

2158. Clark, Clarence H May 17, 1889, 

1717. Clarke, Thomas Jan'y 17, 1873, 

1983. Claypole, E. W., Prof. Jan'y 19, 1883, 

2247. Clbemann, Richard A., M.D . . Feb'y 15, 1895, 

2336. Cleveland, Hon. Grover. . . . Oct. 15, 1897, 

1999. Cohen, J. Solis, M.D Jan'y 18, 1884, 

2429. Coles, Edward Dec. 15, 1899, 

2305. CoNKLiN, Edwin Grant, Prof. . Feb'y 19, 1897, 

2386. Converse. John H May 20, 1898, 

2257. Cook, Joel May 17, 1895, 

2129. Cora, Guido, Prof. Dec. 17, 1886, 

1662. Cox, Hon. Jacob D April 15, 1870, 

2207. Cramp, Charles H Dec. 16, 1892, 

1836. Crane, Thomas Frederick, Prof. Feb'y 2, 1877, 

2100. Crookes, Sir William May 21, 1886, 

2888. Crowell, Edward P., Prof . . . Dec. 16, 1898, 

2172. Cruz, Hon. Fernando, M.D. . . Dec. 20, 1889^ 

2317. Colin, Stewart May 21, 1897, 

1489. CURWEN, John, M.D April 18, 1861, 

2296. CusHiNG, Frank Hamilton. . . May 15, 1896, 



1567. Da Costa, J. M., M.D Oct. 

2361. Dall, William H Dec. 

2402. Dana, Charles E May 

2282. Dana, Edw. 8., Prof. May 

1806. Dannepeld, C. Juhun April 

2369. Darwin, George Howard, Prof. Feb'y 



19, 1866, 

17, 1897, 

19, 1899, 

15, 1896, 
21, 1876, 

18, 1898, 



2425. Daugherty, Thomas Harvey . Dec. 15, 1899, 



Present Addreta. 

Crawfordsville, Ind. 

1101 Delaware Avenue, Wil- 
ming^D,Del. 

Santa Maria Aiori cinta, Casa 
Roffa, Messina, Sicily. 

1519 Locust St., Philadelphia. 

Portovenere prfts Spezia, Italy. 

Pleasancville,yenangoCo., Pa. 

1033 Spruce St., Phila. 

54 Wall Street, New York City. 

Haverford, Del. Co., Pa. 

3729 Chestnut St. , Philadelphia. 

Garrison-on-Hudson, N. Y. 

4123 Parkside Ave., Phlla. 

Columbia Univ., N. Y. City. 

2047 Walnut St, Philadelphia. 

25 rue Barbet de Jouy, Paris, 
France. 

42d and Locust Sts., Phila. 

127 Duane St., New York, N.Y. 

Pasadena, Cal. 

2135 Spruce St, Philadelphia. 

Westland, Princeton, N. J. 

1341 Walnut St., Philadelphia. 

1734ChestnutSt., Philadelphia. 

University of Penna., Phila. 

500 N. Broad St, Philadelphia. 

819 N. Broad St, Philadelphia. 

Corso Vittorio Emanuele, 74, 
Turin, Italy. 

Cincinnati, O. 

507 S. Broad St., Philadelphia. 

Cornell Univ., Ithaca, N. Y. 

7 Kensington Park Gardens, 
London, W., England. 

21 Amity St., Amherst, Mass. 

Washington, D. C. 

University of Penna., Phila- 
delphia. 

Warren, Pa. 

Bureau of Ethnology, Washing- 
ton, D. C. 



1700 Walnut St, Philadelphia. 

U. S. National Museum, Wash- 
ington, D. C. 

2013 DeLancey Place, Philadel- 
phia. 

Yale Univ., New Haven, Conn 

27 Gt. Winchester St., London- 

Newham Grange, Cambridge, 
England. 

School House Lane, German- 
town, Philadelphia. 



VI 

Name Dale of Election. Present Address. 

1811. Davenport, Sir Sahubl .... Oct. 20, 1876, Beaumont, Adelaide, S. Aus- 
tralia. 

1567. Davidson, George, Prof. .... Jan'y 19, 1866, 2221 Washington St., San Fran- 
cisco, Cal. 

2417. Davis, William Morris Oct. 20, 1899, Cambridge, Mass. 

1923. Dawkins, William Boyd, Prof. Oct. 15, 1880, Woodhurst, Fallowfleld, Man- 

chester, England. 

2418. Day, Frank Miles Oct. 20, 1899, 801 Penn Mutual Building, 

Philadelphia. 

2406. Day, William C, Prof May 19, 1899, Swarthmore, Pa. 

2360. De Garmo, Charles, Prof. . • . Dec. 17, 1897, Cornell Univ., Ithaca, N. Y. 

2208. Dercum, Francis X., M.D. . . . Dec. 16, 1892, 1719 Walnut St., Philadelphia. 

2434. Dbwar, James, Prof. Dec. 15, 1899, The Royal Institution, Lou- 
don, England. 

2013. Dickson, Samuel April 18, 1884, 901 Clinton St., Philadelphia. 

2208. Dixon, Samuel G., M.D., Pres't . Dec. 16, 1892, 1900 Race St., Philadelphia. 

2108. Dollby, Charles S., M.D. . . . Dec. 17,1886, 3707 Woodland Ave., Phila. 

2089. DONNER, Otto, Prof. May 21, 1886, Helsingfors, Finland. 

1946. DooLiTTLE, C. L., Prof. Oct. 21, 1881, Upper Darby, Delavirare Co., Pa. 

1839. Douglas, James April 20, 1877, Spuytenduy vil, NewYork, N.Y. 

1924. Draper, Daniel Oct. 15, 1880, Meteorological Observatory, 

Central Park, New York. 

2303. Dreer, Ferdinand J Feb'y 19, 1897, 1520 Spruce St., Philadelphia. 

1787. Drown, Thomas M., Pres't. . . July 16, 1875, Lehigh Univ.,S. Bethlehem, Pa. 

191& Du Bois, Patterson Oct. 15, 1880, 1031 Walnut St., Philadelphia. 

1878. Dudley, Charles Benjamin . . Jan'y 17, 1879, Drawer 334, Altoona, Blair Co., 

Pa. 

2063. Duncan, Louis, U. S. N Feb'y 19, 1886, Johns Hopkins University, Bal- 
timore, Md. 

1573. Dunning, George F. Jan'y 18, 1867, Farmington, Conn. 

1727. Dupont, Edouard April 18, 1873, Royal Museum, Bruxelles. 

2227. DuPoNT, Henry A. ...... . Feb'y 16, 1894, Winterthur, Montchanen, Del. 

1679. Dutton.Clarbnce E.,Capt. U.S.A. Jan'y 20,1871, U. S. Arsenal, Washington, D.C. 

IS 

2105. Easton, Morton W., Prof. . . . Dec. 17, 1886, 224 S. 43d St., Philadelphia. 

1917. ECKFELDT, Jacob B Oct. 15, 1880, U. S. Mint, Philadelphia. 

1825. Eddy, H. Turner, Prof Feb'y 2, 1877, University of Minnesota, Min- 
neapolis, Minn. 

2294. Edison, Thomas A May 15, 1896, Orange, N. J. 

2262. Edmunds, Hon. George F. . , . May 17. 1895, 1724 Spruce St., Philadelphia. 

1686. Eliot, Charles W., Pres't ... . April 21,1871, 17 Quincy St., Cambridge, Mass. 

2272. Elliott, A. Marshall, Prot . . May 17, 1895, Baltimore, Md. 

2313. Ely, Theodore N May 21, 1897, Broad St. Station, Phila. 

2356. Emerson, Benj. Kendall, Prof. Dec. 17, 1897, Amherst, Mass. 

2368. Emmet, W. L. R Feb'y 18, 1898, Schenectady, N. Y. 

1981. Emmons, S. F., Prof Jan'y 19, 1883, U. S. Geological Survey, Wash- 
ington, D. C. 

1943. Evans, Sir John, K.C.B Oct. 21, 1881, Nash Mills, Hemel Hempstead, 

England. 

2254. Ewell, Marshall D., M.D . . . May 17, 1895, 59 Clark St., Chicago, III. 

IF 

2234. Fennell, C Feb'y 15, 1895, Cambridge, England. 

2180. Field, Robert Patterson . . . May 16, 1890, 218 S. 42d St., Philadelphia. 
2364. Fine, Henry B, Prof Dec. 17, 1897, Princeton, N. J. 



vu 

Name, Date qf JEZectUm. Present Address. 

^353. FiSHBR, Sydney George .... Dec. 17, 1897, 828 Chestnat St., Philadelphia. 

1901. Flint, Austin, Jr., M.D April 16. 1880, 14 W. 33d St., New York, N.Y. 

2197. Forbes, George, Prof Oct. 16, 1891, 84 GieatGeorgeSt.,S. W.London. 

2390. Ford, Paul Leicester Dec. 16, 1898, 247 Fifth Ave., New York City. 

1170. Fraley, Hon. Fred., LL.D. . , July 16, 1842, 2017 Delancey Place, Phila. 

1912. Fraley, Joseph C April 16, 1880. 1833 Pine St., Philadelphia. 

1695. Frazer, Persifor, Dr. ^s-Sc. Nat. Jan'y 19, 1872, 928 Spruce St., Philadelphia. 

2tOl. Frazier, Benj. W., Prof. . . . . Deo. 18,1896, Lehigh Univ., Bethlehem, Pa. 

2171. Friebis, George, M.D Dec. 20, 1889, 1906 Chestnut St., Philadelphia. 

2179. FULLERTON, GEORGE S., Rcv. . . May 16, 1890, 89, The Gladstone, Philadel- 
phia. 

1739. Fulton, John April 18, 1878, 136 Park PL, Johnstown, Pa. 

1914. FuRNESS, Horace H.,Dr April 16,1880, Walltngford, Del. Co., Pa. 

:2306. FuRNEss, Horace Howard, Jr.. Feb' y 19, 1897, 2034 Delancey Place, Phila. 

2304 FuRNESs, William H., 3d, M.D. . Feb'y 19,1897, Wallingford, Del. Co., Pa. 

a- 

1988. Garrett, Philip C April 20, 1883, Logan P. O., Philadelphia. 

2079. Gates. Merrill E May 21, 1886, Amherst, Mass. 

1025. Gatschbt, Albert S Oct 17, 1884, 1331 F St, N. W., Washington, 

D.C. 

1897. GEmiB, Sir Archibald Jan'y 16, 1880, 28 Jermyn St., London, S. W., 

England. 

1803. Geikie, James, Prof April 21, 1876, 81 Merchiston Ave., Edinburgh, 

Scotland. 

2067. Genth, F. a., Jr Feb'y 19, 1886, 103 N. Front St, Philadelphia. 

^74. GIBBS, J. Willard, Prof. .... May 17,1895, 121 High St, New Haven, Conn. 

1355. GIBBS, Oliveb Woloott, Prof. . July 21, 1854, 158 Gibbs Ave., Newport, R. I. 

1587. Gill, Theodore N., M.D July 19, 1867, Smithsonian Inst, Washing- 
ton, D. C. 

1800. GiLBiAN, Daniel C, Pres't. . . . April 21,1876, 25 N. Charles St,Baltimore,Md. 

2240. Glaisher, James W.L Feb'y 19, 1885, The Shola, Heathfield Road, 

South Croydon, England. 

^233. Glazebrook, Richard T . . . . Feb'y 15, 1896, 4 Sunnyside. Princes Park, Liv- 
erpool, England. 

2212. €rOODALE, GEORGE LINCOLN, Prof. Feb. 17, 1898, 10 Craigie St., Cambridge,Mas8. 

■2292. GooDSPEED, Arthur W., Prof. May 15, 1896, Univ. of Pennsylvania, Phila- 
delphia. 

2203. Goodwin, Harold May 20,1892, 3927 Locust St, Philadelphia. 

^232. Goodwin, W. W., Prof. Feb'y 15, 1895, Cambridge, Mass. 

1851. Gray, Eusha. Jan'y 18, 1878, 220 Kinzie St, Chicago, 111. 

2222. Green, Samuel A., M.D Oct 20, 1893, Historical Soc., Boston, Mass. 

1504. Green, William Henry April 17, 1863, Princeton, N. J. 

188a Greene, Willlaji H., M.D. . . . April 18, 1879, 27 S. 5th St, Philadelphia. 

2412. Greenman, Milton J., M.D. . . May 19, 1899, Wistar Institute, 36th and 

Darby Road, Philadelphia. 

2155. DE Gregorio,Marchbse Antonio Deo. 21, 1888. Al Molo, Palermo, Sicily. 

2188. Gregory, Caspar RtNt, Prof . . May 15, 1891, Naunhof^trasse 25, Marien- 

hohe, Leipzig-Stotteritz, Ger- 
many. 

1815. Grotb. Augustus Radoliffb . . Oct 20, 1876, BuffiEao, N. Y. 

2090. deGubernatis,Angelo, Prof . . May 21,1886, Florence, Italy. 

1438. DE GUYANGOS, DoN Pascual . . April 19, 1861, London, England. 



2064. Haeckbl, Ernst, Prof. Oct 16, 1886, University, Jena, Germany. 

1668. Hale, Rev. Edw. Everett . . . Jan'y 21, 1870, 89 Highland St., Roxbury, 

Mass. 



VIU 

Name. Date of Election. Present Address. 

1868. HA.LL, Asaph, Prof Jan'y 18, 1878, U. 8. Observatory, Washing- 
ton, D. C. 

1795. Hall, Charles Edward Oct. 15, 1875, Westport, Essex County, N. Y. 

2397. HALii, Charles M Dec. 16, 1898, Niagara Falls, N. Y. 

2027. Hall, Lyman B., Prof. Jan'y 16, 1-885, Haverford Coll., Haverford.Pa. 

2194. Hamy, E. T May 15, 1891, 40 Rue Liibeck, Ave. du Troca- 

dero, Paris, France. 

1837. Hardimg, George Jan'y 20, 1854, 2^36 Chestnut St., Phila. 

2136. Harris, Joseph S May 20, 1887, 144 School Lane, Germantown. 

2246. Harrison, Charles C, Provost. Feb'y 15, 1895, 1618 Locust St., Philadelphia. 

1827. Hart, James Morgan, Prof. . . Feb'y 2, 1877, I Reservoir Ave., Ithaca, N. Y. 

2378. Harkne8S,Willla.m, Prof. . . . May 20, 1898, Georgetown Heights, Washing- 
ton, D. C. 

2365. Hatcher, John B., Prof. .... Dec. 17, 1897, 81 Vandeventer Ave., Prince- 

ton, N. J. 

1764. VON Hauer, Franz Ritter. . . Oct. 16, 1874, Leoben, Austria. 

1681. Hatjpt, Hermann April 21, 1871, The Concord, Washington, D.C. 

1862. Hatjpt, Lewis M., Prof. May 3, 1878, 107 N. 35th St., Philadelphia. 

2082. Hayes, Richard Somers, Capt . May 21, 1886, 32 Nassau St, New York, N.Y.. 

2071. Hays, I. Minis, M.D Feb'y, 19, 1886, 266 S. 2l8t St., Philadelphia. 

2395. Hay, John, Hon Dec. 16, 1898, State Dep't, Washington, D.C^ 

1985. Heilprin, Angelo, Prof April 20, 1883, Acad, of Natural Sciences, 

Philadelphia. 

2283. Henderson, C. H May 15, 1896, Chestnut Hill, Philadelphia. 

2218. Hewett, Waterman T., Prof . , May 19, 1893, Cornell Univ., Ithaca, N. Y. 

2266. Heyse, Paul, Ph.D May 17, 1895, Munich, Bavaria. 

2349. Hildeburn, Charles R Oct. 15, 1897, Care of J. S. Morgan & Co.,. 

London, England. 

2307. Hiller, H. M., M.D Feb'y 19, 1897, Care of Charles Hiller, Esq., 

Kohoka, Mo. 

2110. HiLPRECHT, Hermann v.. Prof. Dec. 17, 1886, 403 S. 41st St., Philadelphia. 

1768. Himbs, Charles Francts, Prof. . Oct. 16, 1874, Dickinson Coll., Carlisle, Pa. 

2438. Hirst, Barton Cooke, M.D. . . Dec. 15,1899. 1821 Spruce St., Philadelphia. 

1668. Hitchcock, Chas. Henry, Prof. April 15, 1870, Dartmouth Coll., Hanover, N.H. 

2855. HoLDEN, Edward S Dec. 17, 1897, Smithsonian Institution, Wash- 
ington, D. C. 

2068. Holland, James W., M.D. . . . Fe*b'y 19, 1886, 2006 Chestnut St., Philadelphia. 

2440. Holmes, William H., Prof. . . . Dec. 15, 1899, U. S. National Museum, Wash- 
ington, D. C. 

1624. Hooker, Sir Joseph D Jan'y 15, 1869, The Camp, Sunningdale, Engv 

2224. HoppiN, J. M., Prof. Oct. 20, 1893, New Haven, Conn. 

2070. Horner, Inman Feb'y 19, 1886, 1811 Walnut St., Philadelphia. 

1696. Hough, George W., Prof. .... Jan'y 19, 1872, N. W. University, Evanston, IIU 

1698. Houston, Edwin J., Prof. . . . Jan'y 19, 1872, 1809 Spring Garden St., Phila. 

2846. Howe, Henry M.,Prof. Oct 15, 4897, 27 W. 73d St., New York. 

2239. Huggins, Sir William, K. C. B . Feb'y 15, 1895, 90 Upper Tulse Hill, S. W. Lon- 
don. 

1848. Humphrey, H. C July 20, 1877, ? 

2248. Hunter, Richard S Feb'y 15, 1895, 1413 Locust St, Philadelphia. 

2373. Hutchinson, Emlen May 20, 1898, 2006 Delancey Place, Phila. 

2231. Hyatt, Alpheus, Prof. . .... Feb'y 15, 1895, Francis Ave., Cambridge, Mass. 

1426. Hyrtl, Joseph, Prof. July 20, .I860, k. k. Akad. d. Wissenschaften, 

Vienna, Austria. 



1773. Ingham. Wm. Armstrong April 16, 1875, 820 Walnut St., Philadelphia. 

2221. d'Invilliers, Edward Vincent. May 19,1893, 711 Walnut St, Philadelphia. 



IX 



J" 

yame. Date of ElecHon, • Promt Address. 

2010. James, £dmt7ND J., Prof. April 18,1884, Univ. of Chicago, Chicago, 111. 

1933. Jannet, Claudio April 15, 1881, 11 Rue las Casas, Paris* France. 

2302. Jastrow, Morris, Jr., Prof. . . . Feb. 19, 1897, 248 S. 23d St , Philadelphia. 

2375. Jayne, Henry La Barrb .... May 20, 1898, 1826 Chestnut St., Phila. 

2049. Jayne, Horace, M.D Oct 16, 1885, 318 S. 19th St., Philadelphia. 

1954. Jepperis, William W Jan'y 20, 1882, 442 Central Park West, New 

York. 

2017. Jordan, Francis, Jr April 18, 1884, 111 N. Front St., Philadelphia. 

1989. Kane, Elisha Kent April 20, 1883, Kushequa, Pa. 

2322. Karpinsky, Alex. Petrovitch, 

Prof. May 21, 1897, Geological Survey, St. Peters-^ 

burg, Russia. 
2169. Keane, John J., Right Rev. . . Dec. 20, 1889, Washington, D. C. 
2422. Keasbey, LindleyM., Prof. . . Dec. 15, 1899, Bryn Mawr, Pa. 

2329. Keen, Gregory B Oct. 15, 1897, 8237 Chestnut St., Philadelphia. 

2021. Keen, William W., M.D., Prof. July 18, 1884, 1729 Chestnut St., Philadelphia. 

2392. Keiser, Edward H., Prof. . . . Dec 16, 1898, Bryn Mawr, Pa. 

1728. Kelvin, Lord April 18, 1873, The Library, The University* 

Glasgow, Scotland. 
2278. Kennelly, A. E., D.Sc Feb. 28, 1896, Crozer Building, 1420 Chestnut 

St., Philadelphia. 

1708. King, Clarence Oct 18, 1872, 18 Wall St., New York, N. Y. 

1767. KoNiG, George A., Prof Oct 16, 1874, School of Mines, Houghton,. 

Mich. 
2389. Knight, William A., Prof. . . . Dec. 16, 1898, St. Andrew's, Scotland. 
2424. Kraemer, Henry, Prof. .... Dec. 15, 1899, 145 N. 10th St., Philadelphia. 
2167. Krauss, Friederich 8., Ph.D. . Dec. 20, 1889, VII Neustiftgasse 12, Vienna^ 

Austria. 



1694. Lambert, Guillaxjme, Prof. . . Jan'y 19, 1872, 

2411. Lamberton, William a.. Prof . May 19, 1899, 

2377. DE Lancey, Edward P May 20, 1898, 

2344. Lanciani, Rudolpo, Prof .... Oct 15, 1897, 

1858. Landreth, Burnet Jan'y 18, 1878, 

1781. Langley, Samuel P., Sec'y. . . April 16, 1875, 

1721. La Roche, C. Percy, M.D. . . . Jan'y 17, 1873, 

1974. Lawes, Sir John B., Bart Jan'y 19,1883, 

1595. Lea, Henry Charles Oct 18, 1867, 

2407. Learned, Marion D., Prof . . . May 19, 1899, 

1737. Le Conte, Joseph, Prof. April 18, 1873, 

1986. Lehman, Ambrose E. April 20, 1883, 

2182. Leland, Charles G May 16, 1890, 

2174. Le Moine, Hon. J. M Dec. 20, 1889, 

2324. Leonard, James B Oct 15, 1897, 

1382. Lesley, J. Peter, Prof. July 13, 1856, 

2085. Levasseur, Emile, Prof. .... May 21, 1886. 

1415. Lewis, Francis W., M.D Jan'y 20, 1860, 

2300. Lewis, G. Albert Dec. 18, 1896, 



Univ. of Louvain, Belgium. 

University of Penna., Phila. 

20 E. 28th St, New York, N. Y. 

2 Via Goito, Rome, Italy. 

Bristol, Pa. 

Smithsonian Institution, Wash- 
ington, D. C. 

1518 Pine Street, Philadelphia. 

Rothamsted, St. Albans, Eng. 

2000 Walnut St, Philadelphia. 

University of Penna., Phila. 

Univ. of California, Berkeley, 
CaK 

711 Walnut St., Philadelphia. 

Baring Bros. & Co., London. 

Quebec, Canada. 

The Lincoln, Philadelphia. 

Milton, Mass. 

26, Rue Mons le Prince, Paris,. 
France. 

2016 Spruce St., Philadelphia. 

1834 Delancey Place, Phila. 



Name. Date <^ Election. Present Address. 

2338. LiBBEY, William, Prof. Oct. 15, 1897, 20Bayard Ave., Princeton, N.J. 

2432. LiPPiNCX)TT, J. DUNDAS Dcc. 15, 1899, 1333 Walnut St., Philadelpnia. 

2312. Lister, The Right Hon. Lord . May 21, 1897, 12 Park Crescent, Portland 

Place, London, England. 

1756. LocKYER, Sir Joseph Norman, 

K. C. B AprU 17, 1874, Royal College of Science, S. 

Kensington, London S. W., 
England. 

2435. LoEB, J3LCQUES, Df Dcc. 15, 1899, University of Chicago, Chi- 
cago, 111. 

1728, LoNGCHAMPs, Baron de Selys . April 18, 1873, LiSge, Belgium. 

1872. LoNQSTRETH, MoRRis, M.D. . . . Sept. 20, 1878, 1416 Spruce St., Philadelphia. 

2202. Low, Hon. Seth Feb. 19, 1892, Columbia College, New York. 

2350. Lowell, Percival Oct. 15, 1897, Lowell Observatory, Flagstaff, 

Arizona. 

2003. Ludlow, Willloi, Col. U. S. A. Jan'y 18, 1884,* WarDept., Washington, D.C. 

1629. Lyman, Benjamin Smith .... Jan'y 15, 1869, 708 Locust St., Philadelphia. 
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2319. Mabery, Charles F., Prof. . . . May 21, 1897, 

2107. MacAlister, James, Pres't. . . . Dec. 17, 1886, 

2209. Macparlane, John M., Prof. . . Dec. 16, 1892, 

2404. Mackenzie, Arthur S., Prof. . . May 19, 1899, 

2363. McCay, Leroy W., Prof Dec. 17, 1897, 

2366. McClure. Charles F. W., Prof. Dec. 17, 1897, 

2280. McCooK, Henry C, Rev., D.D. . Feb. 28, 1896, 

1888. McCreath, Andrew S July 18, 1879, 

182L McKean, William V Feb'y 2, 1877, 

2299. Maoie. Wm. Francis, Prof. . . . Dec. 19, 1896, 

2339. Mahan, Alfred T., Capt. U. S. N. Oct. 15, 1897, 

•2042. Mallet, John Wm., M.D. . . . Jan'y 16, 1885, 

1847. Mansfield, Ira Franklin . . . Jan'y 18, 1878, 

1857. March, Francis Andrew, Prof. Jan'y 18, 1878, 

1861. Marks, Willlam D., Prof. .... May 3, 1878, 

2078. Marshall, John, M.D May 21, 1886, 

2184. Mascart, E., Prof. Dec. 19, 1890, 

1572. Mason, Andrew Jan'y 18, 1867, 

2431. Mason, Otis T., Prof. Dec. 15, 1899, 

2279. Mason, Wm. Pitts, M.D., Prof. . Feb. 28, 1896, 

2196. Maspero, Gaston, Prof. May 15, 1891, 

2427. Matthews, Albert . . . Dec. 15, 1899, 
1486. Max-Mueller, Prof., Rt. Hon. 

Friedrich Jan'y 16, 1863, 

1677. Meehan, Thomas Jan'y 20, 1871, 

2399. Meigs, Arthur V., M.D May 19, 1899, 

2115. VON Meltzel, Hugo, Prof. Dr. . Dec. 17, 1886, 

2339. Melville, Geo. W.,Como. U.S. N. Oct. 15,1897, 

2430. Mendenhall, Thomas C , Prof. Dec. 15, 1899, 

2887. Mengarini, Guglielmo, Prof . . May 20, 1898, 

2251. Mercer, Henry C Feb. 15, 1895, 

1903. Merrick, John Vaughan. . . • April 16, 1880, 

1947. Merriman, Mansfield, Prof. . Oct. 21, 1881, 



57 Adelbert St., Cleveland, O. 

119 N. 18th St., Philadelphia. 

Lansdowne, Delaware Co., Pa. 

Bryn Mawr, Pa. 

Princeton, N. J. 

Princeton, N. J. 

3700 Chestnut St., Philadelphia. 

223 Market St, Harrisburg, Pa. 

200 N. 19th St., Philadelphia. 

Princeton, N. J. 

160 W. 86th St., New York. 

University of Virginia, Char- 
lottesville,Va. 

Cannelton, Beaver Co., Pa. 

Lafayette College, Easton, Pa. 

Westport, Essex Co., N. Y. 

1718 Pine St.. Philadelphia. 

176 Rue de 1' University, Paris, 
France. 

30 and 32 Wall St., New York. 

Washington, D. C. 

Rensselaer Polytechnic Insti- 
tute, Troy, N. Y. 

Paris, France. 

145 Beacon St., Boston, Mass. 

University of Oxford, Oxford, 

England. 
Germantown, Philadelphia. 
1322 Walnut St., Philadelphia. 
Koloszvar, Hungary. 
Navy Dept., Washington, D. C. 
Worcester, Mass. 
Rome, Italy. 
Doylestown, Pa. 
Roxborough, Philadelphia. 
Lehigh Univ., Bethlehem, Pa. 
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Name. Date of Election. Present Address. 

1744. Messchert,Matthew HuiziNQA. Oct. 17,1873, Douglassville, Berks Co., Pa. 

2436. Meyer, A. B., Prof. Dec. 16, 1899, K. Zoologischesu.Anthropolo- 
gisch-Ethnographisces Mu- 
seum, Dresden, Germany. 

2142. Michael, Mrs. Helen Abbott . May 20,1887, 44 Mt. Vernon St., Boston, Mass. 

2423. Miller, Leslie W., Prof. ... . Dec. 15,1899, N.W. cor. Broad and Pine Sts., 

Philadelphia. 

2284. MiNOT, Chas. Sedgwick, M.D. . May 15, 1896, Harvard Univ., Cambridge, 

Mass. 

2175. Mitchell, Hon. James T. . . . Feb'y 21,1890, 1722 Walnut St., Philadelphia. 

1461. Mitchell, S. Weir, M.D .... Jan'y 17, 1862, 1524 Walnut St., PhUadelphia. 

2267. Montegazza, Paolo May 17, 1895, Florence, Italy. 

2367. Montgomery, Thomas H., Jr . . Feb'y 18, 1898, Wistar Institute, 36th and 

Darby Road, Philadelphia. 

2323. Moore, Clarence B Oct. 15, 1897, 1321 Locust Street, Phila. 

2029. Moore, James W., M.D Jan'y 16, 1885, Lafayette College, Easton, Pa. 

1841. Morehouse, George R., M.D. . April 20, 1877, 2033 Walnut St., Philadelphia. 

2340. Morley, Frank, Prof. Oct. 15, 1897, Haverford, Pa. 

2409. Morris, Harbison S May 19, 1899, Academy of Fine Arts, Phila- 
delphia. 

2397. Morris, Israel W May 19, 1899, 225 So. 8th St., Philadelphia. 

1976. Morris, J. Cheston, M.D Jan'y 19, 1883, 1514 Spruce St., Philadelphia. 

2265. Morse, Edward S., Prof. .... May 17, 1895, Essex Institute, Scdem, Mass. 

1577. Morton, Henry, Pres't Jan'y 18, 1867, Hoboken, N. J. 

2121. Much, Math^eus, Ph.D Dec. 17, 1886, XIII Penzingerstrasse, 84, Vi- 
enna, Austria. 

1866. Muhlenberg, Rev. Fred A. . . Sept. 20, 1878, 34 S. 5th St., Reading, Pa. 

2192. MuNROE, Charles E., Profl . . May 15, 1891, Columbian Univ., Washington, 

D. C. 

2062. MURDOCK, J. B., Lieut. U.S.N. . Feb'y 19, 1886, Navy Dept., Washington, D.C. 

1937. Murray, James A. H April 15, 1881, Sunnyside, Banbury Road, Ox- 
ford, England. 
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2087. de Nadaillac, Marquis May 21, 1886, 18 Rue Duphot, Paris, France. 

2316. Nansen, Fridtjop May 21, 1897, (Jodthaab, Lysaker, Norway. 

1852. Newcomb, Simon, Prof. Jan'y 18, 1878. Washington, D. C. 

1703. Nichols, Starr Hoyt .... July 19, 1872, 64 Exchange Place, New York, 

N. Y. 

2060. NiKiTiN, Serge, Chief Geol. . . Feb'y 19, 1866, Geological Survey, St. Peters- 
burg, Russia. 

1805. Nordenskiold, Adolf ERic,Prof. April 21, 1876, Stockholm, Sweden. 

1712. Norris, Isaac, M.D ' Oct. 18, 1872, Fair Hill, Bryn Mawr, Pa. 

2106. NoRRis, William F., M.D. . . . Dec. 17,1886, 1530 Locust St., Philadelphia. 

2046. North, Edward, LL.D., Prof. . Oct. 16,1885. Hamilton College, Clinton, N.Y. 

2269. Nuttall, Mrs. Zelia May 17, 1895, Care of London County Bank, 

Oxford, England. 

O 

2072. Oliver, Charles A., M.D. . . . Feb'y 19. 1886, 1507 Locust St., Philadelphia. 

2354. Olney, Richard, Hon Dec. 17, 1897, 23 Court Street, Boston. 

2195. Oppert, Julius, Prof May 15, 1891, Paris, France. 

2362. Ortmann, Arnold E., Prof. .. . Dec. 17,1897, 66 Williams St., Princeton, N.J. 
2135. Osborn, Henry F., Prof. .... Feb'y 18, 1887, American Museum of Natural 

History, New York. 
2039. Oslbr, William, M.D Jan'y 16,1885, 1 West Franklin St, Baltimore, 

Md. 
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liame. Dale qf Election. 

1868. Packard, A. 8., M.D Sept. 20, 1878, 

1578. Packard, John H., M.D Jan'y 18, 1867, 

2896. Pancoast, Henry S Dec. 16, 1898, 

2035. Patterson, C. Stuart Jan'y 16, 1885, 

2385. Patterson, Lamar Gray . . . May 20, 1898, 

1282. Patterson, Robert April 18, 1851, 

1320. Patterson, Thomas Leiper . . April 15, 1853, 

2218. Pattison, Robert E., Hon . . . Feb. 17, 1893, 

2357. Patton, Francis L., D.D., Pres't Dec. 17, 1897, 

2428. Paul, J. Rodman Dec. 15, 1899, 

1772. Pearse, John B Jan'y 15, 1875, 

2318. Peckham, S. F., Prof May 21, 1897, 

1859. Peirce, C. Newlin May 3, 1878, 

1722. Pemberton, Henry Jan'y 17, 1873, 

2104. PEfJAPiEL, Antonio May 21, 1886, 

2073. Pennypacker, Samuel W., Hon. May 21,1886, 

1518. Penrose, R. A. F., M.D July 17, 186.% 

2059. Pepper, Edward, M.D Feb'y 19, 1886, 

2333. Pepper, George Wharton . . . Oct. 15, 1897, 

2383. Pettee, William Henry, Prof . May 20, 1898, 

2281. Pettit, Henry Feb. 28, 1895, 

2261. Phelps, Edward J., Hon. . . . May 17, 1895, 

2403. Phillips, Francis C, Prof. . . May 19, 1899, 

2295. Pickering, Edw. C, Prof. . . . May 15, 1896, 

2342. PiERSOL, George A., M.D Oct. 15, 1897, 

2277. PiMBRY, Henry A., Prof. .... Dec. 20, 1895, 

2374. Platt, Charles May 20, 1898, 

1760. Platt, Franklin July 17, 1874, 

2127. Platzmann, Julius, Ph.D. . . . Dec. 17, 1886. 

2415. P0INCAR6, Henri, Prof.. .... May 19, 1899, 

2053. POMIALOWSKY, JoHN, Piof. . . . Oct. 16, 1885, 

1539. Porter, Thomas C, Rev Oct. 21, 1864, 

2097. PosTGATE, John P., Prof. May 21, 1886, 

2161. Powell, J. W Oct. 18, 1889, 

2437. Preece, Sir William Henry . . Dec. 15, 1899, 

2382. Prescott, Alberts., Prof. . . . May 20,1898, 

1780. Prime, Frederick April 16, 1875, 

2414. Pritchett, Henry S May 19, 1899, 

1758. PUMPELLY, Raphael April 17, 1874, 

2293. PUPIN, Michael I., Prof. .... May 15, 1896, 

2268. Putnam, F. W., Prof. May 15, 1895, 



Jh-eaent Address. 

Providence, R. I. 

Hotel Stenton, Philadelphia. 

267 E. Johnson St, German - 
town, Phila. 

1000 Walnut St., Philadelphia. 

176 Washington St., Cumber- 
land, Md. 

329 Chestnut St., Philadelphia. 

176 Washington St., Cumber- 
land, Md. 

5930 Drexel Rd., Overbrook, Pa. 

Princeton, N. J. 

903 Pine St., Philadelphia. 

317 Walnut Av., Roxbury , Mass. 

Ann Arbor, Mich. 

1415 Walnut St., Philadelphia. 

1947 Locust St., Philadelphia. 

Ciudad, Mexico, Mexico. 

1540 N. 15th St., Philadelphia. 

1331 Sprace St., Philadelphia. 

El Afia, El Biar, Alger, Algerie 

701 Drexel Building, Phila. 

554 Thomson St., Ann Arbor,. 
Mich. 

5951 Overbrook Ave., Phila- 
delphia. 

Burlington, Vt. 

P. O. Box 126, Allegheny, Pa. 

Harvard Univ., Mass. 

Chester Ave. and 49th St., 
Philadelphia. 

Academy of Natural Sciences, 
Philadelphia. 

237 S. 18th St., Philadelphia. 

1617 Chestnut St., Philadelphia. 

Reichsstrasse 2, Leipzig, Ger- 
many. 

Rue Claude Bernard, Paris, 
France. 

St. Petersburg, Russi^. 

Paxinosa Ave., Easton, Pa. 

Cambridge, England. 

910 M. St., N. W., Washington, 
D.C. 

13, Queen Anne's Gate, Lon. 
don, S. W., England. 

734 S. Ingalls St., Ann Arbor, 
Mich. 

1008 Spruce St., Philadelphia. 

U. S. Coast Survey, Washing- 
ton, D. C. 

Newport, R. I. 

7 Highland PL, Yonkers, N. Y. 

Peabody Museum, Cambridge, 
Mass. 
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Name. Dale of Election. Present Addrett. 

2181. Rada, Juan de Dios-y Dblgado, Dec. 17, 1886, Calle de la Corredera baja de S. 

. Pablo No. 12, Madrid, Spain. 
2401. Ramsay, William, Prof. May 19, 1899, University College, Gower St., 

W. C, London, Eng. 

1736. Rand, Theodore D April 18, 1873, Radnor, Del.Co., Pennsylvania. 

1849. Randall, F. A., M.D Jan'y 18, 1878, Warren, Pa. 

2391. Rawle, Francis Dec. 16,1898, "The Lincoln," Philadelphia. 

2398. Rawle, Wiluam Brooke. . . . May 19, 1899, 230 So. 22d St., Philadelphia. 
2099. Rayleigh, John W. S., Lord . . May 21, 1886, TerllngPl.,Witham,Essex,Eng. 

1784. Raymond, Rossiter W April 16, 1875, 99 John St., New York, N. Y. 

2381. Redwood, Boverton May 20, 1898, 4, Bishopegate St. Withim, 

London, England. 
2405. Remington. Joseph P., Prof. . . May 19, 1899, 1832 Pine St., Philadelphia. 

1889. Remsen, Ira, Prof. July 18, 1879, Johns Hopkins Univ., Balti- 

moie, Md. 
1948. Renard, a. F., Prof. Oct. 21, 1881, Acad, of Sciences, Brussels, 

Belgium. 
1343. Renard, Charles, M.D Jan'y 20, 1854, Moscow, Russia. 

1890. Renevier, E., Prof July 18, 1879, Univ. Lausanne, Switzerland. 

1816. Reuleaux, F., Prof. Feb'y 2, 1877, Ahornstrasse 2, Berlin, Ger- 
many. 

2122. R6VILLE, Albert, Prof. Dec. 17, 1886, 21 Rue Gu6n6gaud, Paris, 

France. 

2315. Rhoads, Samuel Nicholson . . May 21, 1897, Academy of Natural Sciences, 

Philadelphia. 

2226. Roberts, Isaac Oct. 20, 1893, Starfield, Crowborough, Sus- 
sex, England. 

1957. Robins, James W., Rev April 21,1882, 2023 Pine St., Philadelphia. 

1390. Rogers, Fairman Jan'y 16, 1857, Univ. of Pennsylvania, Phila- 
delphia. 

2177. Rogers, Robert W., Prof. . . . Feb'y 21, 1890, Drew Theological Seminary, 

Madison, N. J. 

1462. Rohrig, F. L. Otto, Prof. .... April 18, 1862, Los Angeles, Cal. 

2050. RoLLETT, Hermann, Ph.D. . . . Oct. 16, 1885, Baden bei Wien, Austria. 

1907. Rood, Ogden N., Professor . . . April 16, 1880, Columbia College, New York. 

2198. Rosengarten, Joseph G Oct. 16, 1891, 1704 Walnut St., Philadelphia. 

1964. deRosny, LfeON, Prof July 21, 1882, 47 Ave. Duquftsne, Paris, 

France. 

1838. RoTHROCK, Joseph T., Prof. . . April 20, 1877, West Chester, Pa. 

2291. Rowland, Henry A., Prof. .. May 15,1896, Johns HopkinsUniv., Baltimore 

1620. RuTiMEYER, Carl L., Prof. . . . Jan'y 15, 1869, Basle, Switzerland. 

S 

2230. Sachse, Juuus F Feb'y 16, 1894, 4428 Pine St., Phila. 

1766. Sadtler, Samuel P., Prof. . . . Oct. 16, 1874, 1042 Drexel Building, Phila. 

2148. Sajous, Charles E., M.D .... Feb'y 17, 1888, 2043 Walnut St., Philadelphia. 

2358. Sampson, Alden. ... Dec. 17, 1897, Haverford, Fa. 

1563. Sandberger, Fredolin, Prof. . April 20, 1866, Univ. of Wiirtzburg, Bavaria. 

2327. Sanders, Richard H Oct 15, 1897, 1225 Locust St., Philadelphia. 

1958. Sargent, Charles Spraoue, Prof. April 21,1882, Jamaica Plain, Mass. 
1730. Saussure, Henri DE April 18, 1873, Geneva, Switzerland. 

2211. ScHAPFER, Charles, M.D. . . . Feb'y 17, 1893, 1309 Arch St, Philadelphia. 
1498. Schott, Charles Anthony, Prof. April 17, 1863, U. S. Coast and Geodetic Sur- 
vey, Washington, D. C. 
1864. Schtjez, Carl, Hon Sept 20, 1878, 54 William St., New York, N.Y. 
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Name, Date cf Election. PreeerU Addreti, 

1725. SCLATER, Philip Lutlky .... April 18, 1873, 3 Hanover Square, London, W* 

Engrland. 

2372. Scott, C. F Feb'y 18, 1898, Pittsburgh, Pa. 

2112. Scott, W. B., Prof. Dec. 17, 1886, Princeton, N. J. 

1870. ScuDDER, Samuel HuBBABD. . . Sept. 20,1878, Cambridge, Mass. 

2862. See, T. J. J., LL.D Dec. 17, 1897, Lowell Observ., Flagstaff, Ariz. 

1704. Sellers, Coleman July 19,1872, 3301 Baring St., Philadelphia. 

3420. Sellers, Coleman, Jr Dec. 15, 1899, 410 N. 33d St., Philadelphia. 

1533. Sellers, William April 15, 1864, Clifton, Edgemoor, Delaware. 

1770 Selwyn, Alfred R. C, LL.D. . Oct. 16,1874, 28 Nepean St., Ottawa, Canada. 

2057 Sergi, Giuseppe, Prof Oct. 16, 1885, University. Romana,Rome, Italy 

2410. Shapleigh, Waldron May 19, 1899, 2223 Delancey PI., Philadel- 
phia. 

2076. Sharp, Benjamin, M.D May 21, 1886, 317 N. 35th St., Philadelphia. 

1944. Sharples, Philip Price .... Oct. 21, 1881, West Chester, Pennsylvania. 

1960. Sharples, Stephen Pasch all. . April 21, 1882, 13 Broad St., Boston, Mass. 

1797. Sherwood, Andrew Oct. 15, 1875, Mansfield, Tioga Co., Penna. 

1822. Shields, Chas. W., Rev., D.D. . Feb y 2, 1877, Princeton, N. J. 

2351. Smith, A. Donaldson, M.D . . . Oct. 15, 1897, Care of S. H. Thomas, 210 8. 

4th St., Phila. 

2146. Smith, Edgar F., Prof, Oct. 21, 1887, 2^0 8. 37th St., Philadelphia. 

1789. Smith, Stephen, M.D Oct. 15, 1875, 57 W. 42d St., New York, N. Y. 

2335. Smock, John C, Prof. Oct. 15, 1897, Trenton, N. J. 

2141. Smyth, Albert H., Prof. . . May 20, 1887, Radnor, Delaware Co., Pa. 

2229. Snellen, Herman, Jr., Ph.D. . Feb'y 16, 1894, Utrecht, Netherlands. 

1742. Snowden, a. Loudon Oct. 17, 1873, 1812 Spruce St., Philadelphia. 

2009. Snyder, Monroe B., Prof. . . . Jan'y 18, 1884, 2402 N. Broad St., Philadelphia. 

1720. Spoppord, a. R., Jan'y 17, 1873, Washington, D. C. 

2332. Squibb, Edward R., M.D .... Oct. 15, 1897, 152 Columbia Heights, Brook- 
lyn, N. Y. 

1949. Stallo, Hon. John B Oct. 21, 1881, Cincinnati, O. 

2348. Stephens, H. Morse, Prof. . . . Oct. 15, 1897, Cornell Univ., Ithaca, N. Y. 

1990. Stevens, Walter LeConte, Prof. Jan'y 18, 1884, Rensselaer Polytechnic Insti- 
tute, Troy, N. Y. 

1840. Stevenson, John James, Prof. . April 20, 1877, University Heights, New York, 

N. Y. 

2276. Stevenson, Sara Y Oct. 18, 1895, 237 8. 21st St., Philadelphia. 

2371. Stillwell^ L. B Feb'y 18, 1898, Buflffelo Ave., Niagara Falls,N.Y. 

2168. Stokes, Sir George Q., Bart . . Dec. 20, 1889, Lensfleld Cottage, Cambridge, 

England. 

2193. Stubbs, Rt. Rev. William, Lord 

Bishop of Oxford May 15, 1891, Cleveden Palace, Oxford, Eng. 

2094. Suess, Edward, Prof. May 21, 1886, Geol. Reichsanstalt, Vienna, 

Austria. 

2258. Sulzberger, Mayer, Hon. .. . May 17,1895, 1303 Girard Ave., Philadelphia 

2092. SzoMBATHY, JosEF, Prof May 21, 1886, Burgring 7, Vienna, Austria. 

T 

2328. Tatham, William Oct. 16, 1897, 1811 Walnut St., Philadelphia. 

2243. Taylor, Isaac, Rev Feb'y 15,1895, York, England. 

2098. TEMPLE,RiCHARDCARNAC,Lt.Col. May 21, 1886, Port Elair, Andeman Islands. 

2289. Tesla, Nikola May 15, 1896, 46 E. Houston St., New York. 

2006. Thomas, Allen C, Piof. .... Jan'y 18, 1884, Haverford, Pa. 

1993. Thompson, Heber S Jan'y 18, 1884, Pottsville, Pa. 

1726. Thompson, Sir Henry April 18, 1873, 35 Wimpole St., Cavendish 

Square, London, England. 
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Name, Date qf Ekctian. Present Address. 

1807. Thomson, Blihu, Prof. April 21, 1876, Swainp6Cott,Ma88. 

1909. Thomson, William, M.D April 16, 1880, 1426 Walnut St., Philadelphia 

2052. DC Thd&n, Bvbrabd F Oct. 16, 1885, Pomeroon River, (Georgetown, 

British Guiana, S. A. 

1530. Thuby, a.. Prof. April 15, 1864, Univ. of Geneva, Switaerland. 

2379. TiELE, D. P., Prof. May 20, 1898, Stationsveg 28, Leyden. 

1688. Tilqhman, Benjamin C July 21, 1871, llUGirard St., Philadelphia. 

1657 Tilqhman, William M Jan'y 21, 1870, 1114 Girard St., Philadelphia. 

2176. TiMMiNS, Samuel Feb. 21,1890, Arley, uear Coventry, Englandv 

2123. TopiNARD, Paul, Prof. Dec. 17, 1886, 105 Rue de Rennes, Paris. 

2065. TOPPAN, Robert Noxon Feb'y 19, 1886, 64 Highland St., Cambridge, 

Mass. 

2240. Toweb, Charlemagne, Jr., Hon. Feb'y 15, 1895, U.S. Embassy, St. Petersburg, 

Russia. 

2418. Trevelyan, George Otto, Rt.- 

Hon. Sir May 19, 1899, 8 Grosvenor Crescent, S. W., 

London, England. 

2288. Trowbridge, John, Prof. .... May 15, 1896, Harv. Univ., Cambridge, Mass. 

2024. Trumbull, Henry C, Rev., D.D. July 18, 1884, 1031 Walnut St., Philadelphia. 

2321, Tschernyschew, Theodore. . . May 21, 1897, Geological Survey, St. Peters- 
burg, Russia. 

1978. Tschermak, Gustav Oct. 20, 18S2, Univei:8icS,t, Vienna, Austria. 

1529. v. TuNNER, Peter R., Prof, . . . April 15, 1864, Leoben, Austria. 

1983. Turrettini, Theodore, Prof . Dec. 19, 1890, Geneva, Switzerland. 

2166. TuTTLE, David K Oct. 18, 1889, U. S. Mint, Philadelphia. 

2163. Tyler, Lyon G., Pres't Oct 18, 1889, Williamsburg, Va. 

2138. Tyson, James, M.D May 20, 1887, 1506 Spruce St., Philadelphia. 

2185. Unwin, William C, Prof. .... Dec. 19, 1890, 7 Palace Gate Mansions, Lon- 

don, England. 

•V" 

2400. VAUCiiAiN, Samuel M May 19, 1899, 1533 Green St., Philadelphia. 

2325. Vaux, George, Jr Oct. 15, 1897, 404 Girard Building, Phila. 

2045. DE Vere, M. Schele, Prof. . . . Oct. 16, 1885, University of Virginia, Char 

lottesville, Va. 
1475. ViRCHOW, Rudolph, Prof. . . . Oct. 17, 1862, Universitat, Berlin, Germany. 
1670. VosE, George L., Prof. Oct. 21, 1870, Massachusetts Institute of 

Technology, Boston. 

2186. VossiON, Louis Dec. 19, 1890, Consulate of France, Honolulu. 

2034. Wagner, Samuel Jan'y 16, 1885, Greenbank Farm, West Ches- 
ter, Pa. 

1748. Wahl, Willlaji H Jan'y 16, 1874, 15 S. 7th St., Philadelphia. 

2331. Walcott, Charles D Oct. 15, 1897, U. S. Geological Survey, Wash- 
ington, D. C. 

1724. Wallace, Alfred Russel. . . , April 18, 1873, Parkstone, Dorset, England. 

2156. Ward, Lester F May 17, 1889, 1464 Rhode Island Ave., Wash- 
ington, D. C. 

1925. Ware, Lewis S Jan'y 21, 1881, Phila.BookCo.,15S.9th8t.,Phila. 

2350. Warfield, Ethblbert D., Pres't Dec. 17, 1897, Easton, Pennsylvania. 
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Name. Date of Election. 

:2083. Weil, Edward Hknry Jan'y 16, 1885, 

2028. Weisbach, Albin, Prof Jan'y 16, 1885, 

2286. Welch, William H., M.D. . . . May 15, 1896, 

1639. Wharton, Joseph April 16, 1869, 

1637. White, Andrew D., Prof.. . . April 16, 1869, 

1848. White, Israel C, Prof. Jan'y 18, 1878, 

2384. Whitefield, R. P., Prof .... May 20, 1898, 

2439. Whitman, Charles Otis, Prof. . Dec. 15, 1899, 

1868. Wilder, Burt G., Prof May 3, 1878, 

2250. WiLLCOx, Joseph Feb. 15, 1895, 

2347. Williams, Edward H., Jr., Prof. Oct. *1^, 1897, 

2151. WiLUAMS, Talcott May 18, 1888, 

2178. Willis, Henry, Prof Feb'y 21, 1890, 

.2041. Wilson, James Ck)RNEUUS, M.D. Jan'y 16, 1885, 

1747. Wilson, Joseph M Jan'y 16, 1874, 

2187. Wilson, William P., M.D. . . . May 20, 1887, 

2841. Wilson, Woodrow, Prof. .... Oct. 15, 1897, 

2220. WiSTAR, Gen. Isaac J May 19, 1893, 

2314. WiSTER, Owen May 21, 1897, 

2343. WiTMER. Liqhtner, Prof. . . . Oct. 15, 1897, 

1884. Wood, Richard April 18, 1879, 

2408. Wood, Stuart May 19, 1899, 

1762. Woodward, Henry July 17, 1874, 

2290. Wright, Arthur W., Prof. . . . May 15, 1896, 

2244. WUNDT, WiLiJAM, Prof. . . , . . Feb. 15, 1895, 

2426. WuRTS, Alexander Jay .... Dec. 15, 1899, 

1932. WuRTS, Charles Stewart, M.D. Jan'y 2i; 1881, 

2061. Wyckopp, a. B., Lieut. U. S. A. , Feb'y 19, 1886, 



Present Address. 

1720 Pine St., Philadelphia. 

Bergakad, Freiberg, Saxony. 

935 St. Paul St., Baltimore, Md. 

P. O. Box 1332, Philadelphia. 

Cornell Univ., Ithaca, N. Y. 

119 Wiley St., Morgantown, 

W.Va. 
American Museum of Natural 
History, New York. 

The University of Chicago, 
Chicago, 111. 

60 Cascadilla PI., Ithaca, N. Y. 

••The Gladstone," Philadel- 
phia. 
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